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5 ANTI-INFLAMMATORY COMPOUNDS 

FIELD OF THE INVENTION 

This invention relates to phannaceutical compositions and their use as anti- 
1 0 inflammatory agents in mammals. 

BACKGROUND OFTHE INVENTION 

An eaily event in the lesponse of most inflammatoiy cells to inmiunologic activation 
and other stimuli is the release of newly formed products (mediators) which alter the 

1 S function and biochonistry of surrounding cells and tissues. The ensuing biologi(^ 

responses^ as well as much of the pathogenesis which is attributed to inflammation and 
allergy, are thought to be dependent on die effects tiiat these nevidy-fonned mediators have 
on adjacent cells widiin the inflanunatory region. 

In die last 20 years, it has become apparent that lipid mediators are among the most 

2 0 potent and important products which are genemted during inflammatoiy reactions. The 

synthesis of most lipid mediators is initiated by the spedfic cleavage of complex 
pho^holipid molecules which contain arachidonate at tiieir sn*2 position. Arachidonic acid 
is predonunanfly found in die sn-2 position of phospholipids after redistribution by 
transacylases and Us release by sn-2 acylhydrolases from phospholipids lepresents die rate- 

2 S limiting step in the formation of dcosanoids (leukotrienes, prostaglandins and 

tim)mboxanes) and other hydroxylaied fatty acids. As aradtidonic add is released, it is tfien 
convened to oxygmated derivatives by at least two en^atic systems (lipoxygenase and/or 
cydooxygenase). Concomitant witii arachidonate release, lysophospholipids are formed. 
One of tiiese lyso phospholipids, l-alkyl-2-lyso-sn-gIycero-3-phosphocholine, is then 

3 0 acetylated to form platelet-activating factor (PAF). Each of die cell types involved in die 

inflammatory response produce and seciete a uruque subset of lipid mediators. The 
quantities and nature of the metabolites depend on \^ch en^^es and precursor 
phospholipid pools are available to inflammatory cells. 

Once lipid mediators such as PAF and eicosanoids ace formed by die aforementioned 
3 5 padiways, Uiey induce signs and symptoms observed in die pathogenesis of various 

inflammatory disorders. Luleed, the padiophysiological activity of arachidonic add (and its 
metaboUtes) is weU known to diose skilled in the art For sample, these mediators have 
been implicated as having an important role in allorgy, asthma, anaphylaxis, adult 
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respiratory distress syndrome, reperfusion injury* inflammatory bowel disease^ rheumatoid 
arthritis, endotoxic shock, and cardiovascular disease. Aaimon et al., Br Med. BuU (1978) 
43:285-296; Piper etal., Ann. NY Acad. Sci. (1991) 629:112-119; Holtzman, Am. Rev. 
Respir. Dis. (1991) 143:188-203; Snyder, Am. J. Physiol. Cell Physiol. (1990) 259:C697- 
5 C708;Prescottetal., J- BioLChem. (1990) 265:17381-17384. 

Similar to arachidonate products, PAF is a potent proinflammatory mediator 
produced by a varicQ^ of cells. In vitro, PAF stimulates the movemrat and aggregation of 
neutrophils and the release dietefrom of tissue-damaging enzymes and or^gen radicals. 
PAF has also been implicated in activation of leukocytes, monocytes, and macrophages. 
1 0 These activities contribute to the actions of PAF as having (pathological) physiological 
activity ui inflammatory and allergic responses. PAF has also been implicated in smooth 
muscle conu*action, pain, edema, hypotensive action, increases in vascular permeability, 
cardiovascular disorders, asthma, lung edema, endotoxin shock, and adult respiratory 
distress syndrome. PAF eliciis these responses either directly through its own cellular 

1 5 receptor(s) or indhecfly by inducing the synthesis of other mediators. 

Accordingly, a method which antagonises the production of free arachidonic acid, its 
metabolites or PAF will have clinical utility in the treatment of a variety of allergic, 
inflammatory and hypersecretory conditions such as asthma, arthritis, tliinitis, bronchitis 
and urticaria, as well as rq)erfti5ion injury and other disease involving lipid mediators of 
20 inflammation. Many published patent appUcations or issued US patmts exist viddch 

describe various compounds having utility as PAF oreicosanqid antagonist Such patents 
include U.S. Pat. No. 4,788,205, 4,801,598, 4,981,860, 4,992,455, 4,983,592. 
5,011,847, 5,019,581 and 5,002,941. 

Phospholipase A2's (PLA2 (EC 3, L 1.4)) are responsible for the liberation of 

2 5 arachidonic acid from the sn-2 position of phospholipid. They are thought to play an 

. important role in the pathogenesis of inflanunation and possibly in immunological 
dysfunction, both as a cell associated enzyme as well as an extracellular soluble enzyme. 
Low molecular weight, mammalian Type II 14 kDa PL A2 has been well characterized and is 
known to exist in both an extracellular form in inflammatory fluids (Kramer et al., J. Biol. 

3 0 Caienu, 264:5768-5775 (1989) and in a cell associated form (Kanda et al.. Biochemical and 

Biophysical Research Communications, 163:42-48 (1989) and has been found ui a variety 
of cells and tissues or extraoellularly when released in response to antigenic activators or 
pro-inflammatory mediators such as Interleukin (JLyi , IL-6 or tumor necrosis fisctor 
(TNF). Its presence in such inflammatory fluids, tissue exudates or serum has tiierefore 
3 5 implicated Type II lA kDa-PLAi's role in inflammation (Vadas, etal., (1985) Life Sci. 36, 
579-587; and Seilhamer, et al., (1989) J. Biol Chem. 264, 5335-5338). Recentty, the 
elevated serum levels of PL^ activity during an inflammatoiy insult has been attributed to 
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cytoldne induction of acute phase protein release from liver, of which the 14 kDa-PLAj is 
suggested to be a pait (Crowl. et al.. (1991) J. Biol. Chem. 266. 2647-2651). In 
addidon, soluble PLA2 activi^r is martedly elevated in the serum and synovial fluid of 
patients widi iheamatoid arthritis (Ste£uiski et al., J. Biochem. 100:1297-303 (1986). 
5 Furfli^Qre,iiK»mingsenimPI^2levds have beoi^own to posits 

dinical severity (Bomalasld and Clark, Ardmtis and Rheumat 36:190-198 (1993)). 
Various iidufaitors of PLA2 have been described in publications and in US Patents. See for 
instance US Patents 4.959.357; 4.933365; 5.208.223; 5.208244; Marshall et al.. J. 
Rhonnatology 18:1 (1991); Marshall et al.. Phospholipase A2, Ed. Pyu Wong. Plenum 

1 0 Press. NY (1990) pages 169-181 ; Wilkerson, et al., Eur. J. Med. Chem., 26:667. 1991 
and Wilkerson. Andinflammatory Phospholipase A2 Inhibitors, pnigs of the Future, Vol 
15, No. 2 p 139-148(1990). Accordingly, as PLA2 is important in the liberation of 
aradudoninc acid from phospholipid and may also play a rdle in the generation of PAF via 
lysophosphoiipid formation, inhibition of such an enzyme would be useful for the tieaonent 

15 of disease states caused thereby. 

There are many novel forms of phospholipase A2's wiiich have recendy been 
discovered. For the purposes hesein, members of the sn-2 acylhydrolase family of PLA2's 
arc divided into low and high molecnlar wcdght enzymes be it ftcm mammalian, or ncHi- 
m a mm al i a n soaroes. Low molecular weight PLA2's will goieiallytuve a molecular wdlght 

20 in the range of 12/)00 to 15.000. High molecular weight will be in the range of 30X)00 or 
56.000 kDa to 1 10.000 by SDS electiqihoresis analysis. 

A high molecular weight, cytosoUc 85 kDa PLA2 has been isolated and cloned from 
the human moncytic cell line, U937 (Qark et aL. Proc. Nail. Acad. Scl, 87:7708-7712, 
1990). The ceU-associaled Type n-14 kDa-PLA2 in cell lipid metabolism was thought to be 

25 the key rate limiting enzyme in lipid mediator formation, until die recent identification of this 
cdl-associated but structurally distinct 85 kDa m-2 acylhydrolase, (Claric, et al., supra); and 
Kramer, et al., (1991) J. Biol. Chem. 266, 5268-5272. Like the Type n-14 kDa enyzme, 
this emgme is active at neutral pH and Ca2^-dependent, but in contrast exhibits a piefetrace 
for AA in the sn-2 position of phospholipid subsu^ and migrates from the cytosol to the 

3 0 membrane in a Ca2+-dependent manner and is legnlaied by phosphoryladon (Kramer et aL, 
L BioL Chem.. 266:5268-5272 (1991). The 85 kDa-PLAj is also distinct from 14 kDa- 
HLAaS and Ca^^-independoit PLAzas demonsttated by diifaem biochemical chaiactmsttcs 
such as stabiliQr of the 85 kDa-PLAj to DTT. instability to heat land the lade of inhibition by 
a phosphonatB phospholq>id TSA inhibitor of 14 U>a-PLA2. In addition. 85 kDa-PLAz has 

3 5 been shown to possess a lyso{ri[tosphoIipase Ai activity which is not observed widi the 14 
kDa-PLAzs . The 85 kDa enzyme is similar to die myocardial Caz-^-independent FLA2 
(Bomalaski and dark. Arthritis and Rheumat 36:190-198 (1993)) ui that Cf^-^ is not 
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required for catalysis and DTNB inhibition is observed. However, 85 kDa-PLA2 is not 
inhibited by the suicide inactivator bromoenol lactt)ne, suggesting that the enzyme is distinct 
from the myocardial enzyme as well. 

niese charad^tics make the 85 kDa-PLA2 a candidate for participation in the 
5 liberation of AA from phospholipid stores for subsequent metabolism to lipid mediators. 
Both the cytosolic 85 kDa PLA2 and a cell associated Type II 1 4 kDa FLA2 bave been 
found in the human monocyte, neutrophil and platelet (Marshall and Roshak, Biochem. Cell 
Biol. 71:331-339 (1993)). As noted above most of the ceUular lipid mediators found 
elevated in a variety of inflammatory fluids are formed in response to non-pancreatic 14 kDa 
1 0 PLA2 action. Since arachidonate-containing phospholipids are the key precursors for a 
broad range of lipid mediators it would not be surprizing tliat, inflammatory cells would 
treat these phospholipids differently than other fatty acid-contairung phospholipids. In 
particular, there are enzymes which control the amount of arachidonate in different 
phospholipid pools and these enzymes are tightly regulated to maintain arachidonate 

1 5 homeostasis. The movement of arachidonate into and from all phospholipids was originally 

thought to be exchffiively by Coenzyme A-dependentac^ltransfisra^ Holubfit 
aLtAdY, Lipid RcSn 16:M25 (1978); Lands £UL, In The Enzymes of Biological 
Membranes, ed. Martonosi, A., pp. 3-85, Plenum Press, NY, 1976. However, it has now 
been demonstrated dial an enzyme, Coemgrme A-hidependent transcylase (Co A-IT). is 

2 0 involved in the movment of 20 carbon higher unsaturated f atQr acids, particularly 

arachidonate, into particular (1-alkyl- and I-alkenyl) phospholipid pools. These are the 
phospholipid pools of arachidonate that are prefi^ntially mobilized during cell activation 
and utilized for eicosanoid and PAF biosynstiiesis» respectively. 

CoA*IT has a specificity for certain phospholipids as donor and acceptor molecules. 

2 5 The fatty acid transferred is long chained and unsaturated, and abnost exclusively 

arachidonate. OSkisx fatty acids such as die 16:0, 18: 1 or 18:2 are not moved into the sn-2 
position of alkyl and 1-alfcenyl phospholipid pools by CoA-IT, The specificity of CoA-IT is 
in direct contrast to many other CoA-dependent acylation activities which acylate a wide 
variety of lysophospholipids with no selectivity for arachidonate. 

3 0 Accordingly, as CoA-IT is involved in aiachidonic add and phospholipid 

metabolism, inhibition of such an enzyme would be useful for die treatment of 
inflanunatory» allergic and hypersecretory conditions or disease states caused thereby. 
Hioefore. a method by which Co A-IT is inhibited will consequentiy and preferentially 
decrease ttie arachidonate content of 1-alkyl- and l-alkenyHinked phospholipids and will 
3 5 dierefore decrease die production of pro-inflammatory mediators such as fiee arachidcmic 
acid, prostaglandins, leukotriene and PAF during an inflanunatory lesponse. 
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SUMM ARY OF THE INVENTION 

This invention relates to the novel compounds of Fonnula Q) and pharmaceutical 
compositions thereof which comprises a compound of Formula (I), or pharmaceuticaliy 
acceptable salt thereof and a phannaceutically acceptable diluent or carrier. 
5 This invention also relates to a method of treating or reducing inflammation in a 

mammal in need th^eof, which comprises administering to said mammal an effective 
amount of a compound or composition of Formula (I). 

This invention also lelaies to a method of treating disease or disorders mediaiBd by 
lipid inflaimnaiory mediators, free arachidonic acid, its metabolites andAn: PAF by ad- 
1 0 minist^g to a patient in need thereof, an effective amount of a compound of Formula (I). 

This invention also relates to a mediod of treating disease or disorders mediaied by 
phospholipase A2 (PLA2) and/or Coraz^e A-independent transacylase (CoA^IT) by 
administering to a patient in need thereof, an rffective amount of a compound or 
composition of Formula (I) . 
1 S One aspect of the present invention are compounds having the structure represented 

by the formula: 




wherem 

20 Ri is SO3H or S(0)nCM alkyl; 

n is 0 or an integer having a vahie of 1 or 2; 

R2 is hydrogen, halogen, optionally substituted Cj^g alkyl, or Ci-g alkoxy: 

m is an integer having a value of 1 or 2; 

R3 is -C(0)R7 or -C(S)R7; 
25 R4 is hydrogen, or C1-4 alkyl; 

R5 is hydrogen, halogen, CF3, CH3, (CH2)tC(0)2R8, or (CH2)iQH; 

t is 0 or an integer having a value of 1 or 2; 

R6 is hydrogen or halogen; 

R7 is NR9R10; 
30 Rg is hydrogen or Cm ^Ikyl; 

R9 is hydrogen or Cm alkyl; • 

RlO is optionally substimted aryl, optionally substituted arylCi.2 optionally 
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substituted C].g alkyU or R9 and Rio together with the nitrogen to which they are 
attached form a 5 to 7 membeied saturated or unsaturated ring which may optionally 
comprise an additional heteroatom selected from O/N or sulfur, 
X is oxygen or sulfur; 
5 provided that 

a) when R2 is 2,2-dimethyI propyl, m is 1, Ri is SO3H, R5 is CF3, and R3 is 
C(0)NR9Rio, and R9 is hydrogen, than Rio is other than 3,5*trimethyl phenyl; or 

b) when R2 is 2,2-dimethyl propyl, m is 1, Ri is SO3H, R5 is CF3, and R3 is 
C(0)NR9RiO and R9 is hydrogen,than Riq is other than 4-chloit)-S-triflttOR)methyl 

1 0 phenyl ; 

c) when R2 is 2,2-dimethyl propyl, m is 1, Ri is SO3H, R5 is CF3, and R3 is 
C(0)NR9Rio and R9 is hydrogen, than Riq is other than 3-ttifluorometfayl phenyl; 

d) when Ri is SO3H, R2 is 5-methyl-4-chloro, m is 2| R5 is chlorine. Re is hydrogen, 
and R3 is C(0)NR9Rio and Rg is hydrogen, than Rio is other than a 3-CF3-4- 

1 5 chlorophenyl, 3,4-dichlorophenyl, or 2-methyI-6-chlorophenyl; 

e) when Ri is SO3H, R2 is 4,6-dichloro, m is 2, R5 is chlorine, Re is hydrogen, and 
R3 is C(O)NR9Rl0 and R9 is hydrogen, than R 10 is other dian a 2-methyl-4- 
chlorophenyl; 

f) when Ri is SO3H, R2 is 4-chloro, m is 1, R5 is chlorine. Re is hydrogen, and R3 is 

2 0 C(0)NR9Rio and R9 is hydrogen, than Rio is other than a 2,S«dichlorophenyl, 3,5-di* 

trifluotomethyl phenyl, 2-chloro-5-CF3-phenyl, 3-CF3-4-chloiophenyl, 3,4- 
dichlorophenyl, 2,3-dichlorophenyl, 4-chlorophenyl , 3-trifIuoromethylphenyi, 3- 
chloio-4-(4-chloiophenoxy), 3-CF3-6-(4-chlorophehoxy), 3-chloro*6-(4- 
chlorophenoxy); 

25 g) when Ri is SO3H, R2 is 4^.dichloro, m is 2, R5 is chlorine. Re is hydrogen, and 
R3 is C(0)NR9Rio and R9 is hydrogen, than Rio is other than a 2-chloro-5-CaF3- 
phenyl or 3-CF3-4-chlorophenyl ; 

h) when Ri is SO3H, R2 is 4,5-dichloro, m is 2, R5 is CF3, Re is hydrogen, and R3 
is C(0)NR9RlO and R9 is hydrogen, Uian Rio is other than a 4<:hloro-3-CF3phenyl; 
30 i) when Ri is SO3SI X is sulfur, R2 is 4,5-dichloro, m is 2, R5 is ttifluoromethyl. Re 
is hydrogen, and R3 is C(0)NR9Rio and R9 is hydrogen, than Rio is other than a 
phenyl substituted one to two dmes independently with chlorine or trifluoiomethyl; 
j) when Ri is SO3H. X is sulfur, R2 is 4<hloro. m is 1, R5 is trifluorometh^^ 
hydrogen, and R3 is C(O)NR9Ri0 and R9 is hydrogen, than Rio is other than a phenyl 

3 5 substituted one to two times indqiendmtly with chlorine or trifluorometiiyl; 

k) whra Ri is SO3H, X is sulfur, R2 is 4-chloro, m is 1, R5 is chlorine. Re is 
hydrogen, and R3 is C(0)NR9Rio and R9 is hydrogen, than Rio is other dian a phenyl 
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subsdtuted one to two times indq)endently with chlorine or trifluoiomethyl; 
or a pbaimaceudcally acceptable salt dieieof . 

This invention also relates to die novel compounds of Formula (II) and 
5 phaimaceuUcal compositions diereof which comprises a compound of Formula (II)t or 
phaimaceutically acceptable salt diereof and a phamiaceutically acceptable diluent or carrier. 

This invention also relates to a mediod of treating or reducing inflammation in a 
mammal in need thereof, vAuch comprises administering to said mammal an ^ective 
amount of a compoimd or composition of Fomiula (D)* 
1 0 lliis invention also rdates to a nietikod of tisating disease or disord^ 

fiee aiadudonic acid, its metabolites and/or PAF by administering to a patient in need 
diereof, an effective amount of a compound of Formula (P). 

Hus invention also relates to a metiiod of tieating disease or disorders mediated by 
phospholipase A2 (PLA2) and/or Coenzyme A-independent transacylase (Co A-IT) by 
1 5 administering to a patient in need thereof, an effective amount of a compound or 
composition of Formula (II) . 

One aspect of die present invention are compoimds having the structure represented 
bythefonnula: 




wherein 

R] is SO3H or S(0)nCM aO^U 
n is 0 or an integer having a value of 1 or 2; 
25 R2 is hydrogen, halogen, optionally substituted Ci^ alkyl, or C1.8 alkoxy; 
m is an integer having a value of I or 2; 
R3 is •C(0)R7 or -C(S)R7; 
R4 is hydrogen, or Cm alkyl; 

R5 is hydrogen, halogen, CF3, CH3, (CH2)tC(0)2R8» or (CH2)tOH; 
30 t is 0 or an integer havmg a value of 1 or 2; 
R6 is hydrogen or halogen; 

R7 is optionally substituted aryl, optionally substituted arylCi.2 alkyl, or optionally 
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substituted Ci-g alkyi ; 
Rg is hydrogen or Cm alkyl; 
X is oxygen or sulfur; 
or a phaimaceuticaUy acceptable salt theieol 

5 

DETAILED DESaUFTION OF THE nWENTION 

The present invention is directed to a novel method of treating inflammatory disease 
in a mammal in need thoeof by administmng to said mammal an effective amount of a 
compound according to Formula (I) or (II). The compounds of Formula (I) and (11) may 
1 0 selectively inhibit the PLA2 enzyme, the CoA-IT en:^e or both. Inhibition of dtfa^ or 
both enzymes will result in the treatment of inflammatory occurrences in mammals. 
Inflammatory states in mammals may include, but are not limited to« allergic and asthmatic 
manifestations, dermatological diseases, inflammatory diseases, collagen diseases, 
repeif usion injury and stroke. Treatment of both acute and chronic diseases are possible. 

1 5 Rrefened diseases for treatment are arthrids, asthma, allergic rhinitis, inflammatory bov^el 

disease (IBD), psoriasis, reperfusion injury and stroke. For the purposes herein, the 
compounds of Formula (1) and (D) are prrfa:mtial and selective inhibitors of the low 
molecular weight PLA2 enzyme. 

2 0 For compounds of Formula (I) Ri is suitably SO3H or S(0)nCM alkyl and n is a 

number having a value of 0 to 2. Pcefecably Ri is SO3H or a salt thmof. 

Suitably, R2 is independently a substituent on the benzene ring from 0 to 2 times, 
and such substituent is suitably selected from hydrogen, halogen, an optionally subsdtuted 
Ci-g dikyh or Ci-g alkoxy group Suitably when R2 is halogen it is a chlorine or bromine. 

2 5 When R2 is an opdonally substituted C i-g alkyl, the alkyl is substituted one to three times 

with halogen, such as fluorine, preferably a trifiuoromethyl group. The optionally 
substituted Ci^g alkyl moieQr is preferably a branched Cs chain, such as 1,1-dimethyl 
propyl moiety or a Cg branched chain such as 1,133-tetramediyl butyl moiety. Suitably m 
isanintegerhavingavalueof lor2. Most prrferablyR2 is hydrogen. 

3 0 Suitably, R3 is C(0)R7 or -C(S)R7 and R7 is suitably optionaUy substituted aiyU an 

optional^ substituted aiylCi.2 alkyl, an optionally substituted Cj-g aDgrl group or die 
group NR9R10. Suittd>ly R9 is hydrogen or C1.4 alkyl; and Rio is hydrogen, optionally 
subsdmted aryl, optionaUy substituted arylCi.2 alkyl, optionally substiuted Ci-g allcyl, or 
together R9 and Rio witfi die nitrogen to which they are attached form a 5 to 7 membered 
3 S satorated or tmsaturated ring whici) may optionally comprise an additional heteroatom 
selected from 0/N or sulfur. 

Suitably die aryl, aiyl alkyl or alkyl moieties of R7 and R9 and Rio are subsdtuted 
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independently, one to three times, by halogen, trifluoromethyl, aryloxy, methoxy, CH2OH, 
methyl, or C(0)2H. Preferably, the substituents are halogen, or trifluoromethyl. The 
substituent halogen groups are preferably Q, Br and fluorine. More preferably the 
substituents are in the 3,5- position or the 4-position of the aryl ring. Suitably the 
5 substituents are 3»S*bis-trifluoromethyl, 4-trifluoromethyl, 4-bromo, 4-chloro, or 4-fluoro. 

When R7 is an aryl moieQr it is preferably phenyl; when R7 is an aiylalkyl moiety it 
is preferably ben^l; when R7 is an alkyl moiety it is prtferably a methyl or a Cg 
unbrandied chain. The methyl moiety if substituted is preferably substituted by fluorine to 
yield a trifluoromethyl group. More preferably R7 is an optionally substituted phenyl. 
1 0 Suitably the aryl substituents are 3,S-bis-trifluoromethyl, 4-trifluoromethyl» 4-bromOt 4- 
chloro, or 4-fIuoro. 

When R7 is NR9R10 the R9 group is preferably hydrogen. When Rio is an aryl 
moiety it is preferably phenyl; when Rio is an aryl alkyl moiety it is preferably benzyl; 
when Rio is an alkyl moiety it is preferably a mediyl or a Cg unbranched chain. The methyl 
1 5 moiety, if substituted, is preferably substituted by fluorine to yield a trifluoromethyl group. 
More preferably Rio is an optionally substituted phenyl as defined above. 

Suitably X is oxygen or sulfur, preferably oxygen. 

Suitably R4 is hydrogen, or C1.4 alkyl, preferably hydrogen. 

Suitably R5 is hydrogen, halogen, CF3, (CH2)tC(0)2R8, or (CH2)tOH, and t is is 
20 0 or an integer having a value of lor 2. Preferably t is 1. Preferably when R5 is 

(CH2)tC(0)2R8, Rg is a Cm alkyl group, preferably t*butyl. Prefered R5 jgrbups are 
hydrogen, CP3, or halogen. More preferably R5 is hydrogen or CF3. 

Suitably R6 is hydrogen or halogen; preferably liydrogen. If R6 is halogen it is 
prefierably fluorine or chlorine. 

25 

Specifically exemplified compounds of Formula 01) are: 
2-[2-(3-Phenylureido)-4•ttifluoromethylpheno]qr^S- (14-dmiethyipropyl)benzenesttlfonic 
add; 

2*[2-(3-Phenylurddo)phenoxy]-5-(l,l-dimethylpropyl)benzenesulfonic acid; 2-[2-[3-[3,5- 
3 0 Bis(trifluoromethyl)phrayl]ureido]phenoxy]-5-(l,l-dimethylprepyl)benre^ add; 
2-[2-[3-(4-Phenoxyphenyl)ureidol-4-trifluoromethylphenoxyl-5-(l,l-dm^ 
benzmesulf onic acid; 

2-[2^3-(4-Methoxyphenyl)ureido]-4-trifluoromethylphenoxy]-5*(l,l.^^ 
benzenesulf omc acid; 

3 5 242-[343,S-Bis(trifluotomethyl)phenyl]ureido]-4-triflu 
tetramethylbutyObenzenesulfonic add; 
2-[2-[3-[3.5-bis(Trifluoromethyl)i*enyllureido-4-methylphen^ 
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dimethylpropyObenzenesuIfonic acid; 
2-[2-[3-[3,5-bis(tiifluororaethyl)phenyl]thioureido]-4-(trifluoro^ 

dimethylpropyObenzenesulfonic acid; and 
2-[2-[3-[3^*Bis(trifluoromethyl)phenyI]ureido]-4-tiifluor^^ 

bmzenesulfonic add. 



For compounds of Formula (0) the visuiable Ri» R2. m, t. R4. RS« R6> and Rg axe 
as pieferably as indicated above for compounds of Fonnula (I). 

Suitably t for compounds of Formula (II), R3 is -C(0)R7 or -C(S)R7 and R7 is an 
1 0 optionally substituted aijd, an optionally substituted arylC 1-2 alkyl, or an optionally 
substituted Ci-8 alkyl group. Preferably R3 is -C(0)R7. 

Suitably the aryl, arylalkyl or alkyl moieties of R7 are substitoted independently, one 
to three times, by halogen, trifluroraethyl, aryloxy, methoxy, CH2OH, methyl, or C(0)2H. 
Pieferably, the substituents are halogen, or trifluororaethyl. Hie substituent halogen groups 
15 are preferably CI, Br and fluorine. More prefembly the substiutents are in the 3,5- position 
or the 4-posidon of the aryl ring. Suitably the substinients are 3,5-bis-trifiuorometbyl, 4- 
trifluoromethyl, 4-hromo, 4-chloro, or 4-fluoro. 

When R7 is an aryl moiety it is preferably phenyl; when R7 is an aryl alkyl moiety it 
is prefwably bem^l; when R7 is an alkyl moiety it is preferably a meth^ or a Cg 
2 0 unbranched chain. The methyl moiety if substituted is preferably substituted by fluorine to 
yield a trifluromethyl group. More preferably R7 is an optionally substituied phenyl or 
benzyl group. 



Specifcially exemplified compounds of Formula CO) include: 

2 5 2-(2-(Phenylmethylacetamido)phenoxy^5-(l,l-dunethylpropyl)^^ 

and its sodium salt 

2-[2-(Benzamido>4-trifluororaethylphenoxy]-5-(I,l-dimethylpropyD^^ 
sodium salt 

2-[2-[3J5-bis(tiifluoromethyI)benzamido4-trifluoromethylphenox 

3 0 dimethyIpn>pyl)benzenesulfonic add, and its sodium salt 

Suitable pharmaceuticaUy acceptable salts are weU known to those skilled in the art 
and include basic salts of inorganic and oiganic acids, such as hydrochloric acid, 
hydrobromic acid, sulphuric add, phosphoric acid, methane sulphomc add, ethane 
3 5 sulphonic add, acetic add, malic add, tartaric add, dtric add, lactic add, oxalic add, 

succinic acid, fumaric acid, maleic add, benzoic acid, salicylic add, phenylacetic acid and 
mandelic acid. In addition, pharmaceutically acceputble salts of compounds of formula (I) 
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may also be fonned with a phannaceuticaUy acceptable cation» if possible. Suitable 
pharmaceutically acceptable cations are well known to those skilled in the art and include 
alkaline, alkaline earth, ammonium and quaternary ammonium cations. 

For purpoeses herein, the compounds of the generic formulas (I) and (H), for the 
5 (R2)m term provisos, etc. are numbered by the point of attachment to the ether or thioether. 
This point of attachment is the one position, the Ri term is the 2-position, etc. The 
nomenclature used for naming the pecifically exemplified compounds, such as common or 
lUPAC corresponds to actual rules of nomenclature as is cmefifected by the generic formula 
herein. 

1 0 The following terms, as used hmin» refer to: 

• "halo** - all halogens, that is chloro, fluoro, hromo and iodo; 

• "Ci^g alkyr or "alkyl" - both straight and branched chain radicals of 1 to 8 carbon 

atoms, unless the chain length is otherwise limited, including, but not limited to, methyl, 
ethyl, n-propyl, iso-propyl, /i-butyl, 5cc-butyl, iso-hutyh terf-butyl, and the like; 
IS • "aryr - phenyl and naphthyl; 

• "aryl all^r or "heteroaryl alkyi" or "heterocyclic allcyl" - is used herein to mean a 
aryl, heteroaiyl or het^ocyclic ring connected to a Ci^ alkyl as defined above unless 
othowise indicated; 

• "heteroaryl" (on its own or in any combination, such as "heteroaryloxy") - a 5-10 

2 0 membered aromatic ring system in which one or more rings contain one or more 

beteroatoms selected fitom the group consisting of N, O or S, such as, but not limited, to 
pynole, quinoUne, isoquuioline, pyridine, pyrimidine, oxazole, thiazole, thiadiazole, 
triazole, imictazole, or benzimidazole; 

• ••hetMOcyclic" (on its own or in any combination, such as -heterocyclylalkyr) • a 
25 sataraied or whotty or parriaUy unsaturated 4- 10 membeied ling systm 

more rings contain one or more heteroatoms selected from the group consisting of N, O, or 
S; such as, but not limited to, pyrrolidme, piperidine, piperazine, morpholine, imidazolidine 
or pyrazolidine. Such rings as noted herein are included in the R9 and Rio optionally 
cyclized term, as the ring is limited to only 5 to 7 members. 

30 

The compounds of die present invention msy contain one or moxe asymmetric 
carbon atoms and may exist in racemic and optically active forms. AU of these compounds 
axe nicluded within the scope of the present invention. 

3 5 Compounds of Formula (1) and (11) may be prepared as described herein by 

processes which comprises reacting a suitably protected compound of Formula (2), whkdi 
aie genmlly conuneccially available and Ri, R2» m ate as defined in Formula (I): 
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with a compound of Fonnula (3) wherein R9 is F, CI, Br or I, and R5 and R6 aie as in 
Foimula(I): 




in a suitable solvent such as dimethylformamide and in the presence of a suitable base such 
as potastium carbonate with or widiout added copper at a temperature of 25-17S**C to 
provide a compound of Formula (4). In cases where compounds of Fonnula (l) ate not 
1 0 ctmunodally available, such as in some cases when Ri is S(0)3H, compounds of formula 
(2) may be prepared by sulfonatmg an appropriately substituted phenol with a suitable 
sulfonating reagent, sudt as fuming sulfuric acid. 




15 (4) 

Alternatively^ compounds of Fonnula (4) where Ri is -S(0)3H may be piqpaied by 
sulfonation of a compound of Formula (4) where Ri is H with a suitable reagent sndx as 
ftuning sulfuric acid Furth^, compounds of Fonnula (I) Miiecein Ri is -SOCH3 or 
-SO2CH3 may be prepared from compounds of Formula (I) wherein Ri is -SCH3 by 

2 0 reaction with a suit^le oxidizing reagent such as m-chloroperbenzoic acid in a suitable 
solvent such as methylene chloride. 

Reduction of compound (4) with a suitable reducing agent such as iron in a solvent 
such as acetic acid/ethanol/water, or titanium trichloride in acetic acid water, or H2 in the 
presence of a catalyst such as palladium on carbon in a solvent such as ethyl acetate or 

2 S methanol, provides a compound of Fonnula (S). 
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(n2)m 




(5) 



Reaction of compound (5) with an isocyanate in a suitable solvent such as pyricUne 
provides a compound of Formula (6) whnein R4 is hydrograi. and R7 is as defined in 
F(»mula (I). 



(R2)m 




10 



15 



(6) 



Reaction of a compoimd of Fonnula (5) with an alkylating agat or carboxylic add 
halide in a suitable solvent such as methylene chloride or pyridine, in the presence of a base, 
such as triethylamine or pyridine, provides a compound of Fonnula (8) wherein R3 is 
C(0)R7 and R7 is an optionally substituted alkyl, aryl or arylalkyl. 



(R2)m 




(8) 



Ahemadvely, compounds of Fonnula (8), wheiein R3 is C(0)R7 may be prqpaied 
20 by macthig a compound of Formula (5) with an appxt)priateaiddiydeund^d^ . 
conditions to f om an imine whidi may be reduced with a suitable leducmg agent such as 
sodium borohydride. 

Deprotection (if required) of a compound of Fonnulas (6-8) and/or conversion to 
2 5 suitable salt forms provides a final compound of Fonnula (I). 
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Without further daboration, it is believed that one skilled in the art can, using 
procedures analagous to those described herein, utilize the present invration to its fullest 
exbsnt The invention wiU now be described by reference to the following examples which 
5 ate merely illustrative and are not to be construed as a Ihnitation of the scope of die present 
invmition. 



SYNTHETTC CHEMISTRY 

Teraperamres are recorded in degrees centigrade unless otherwise noted. 

10 

Eisaropte II 

Preparation of 2-r2-f3-PhenvlureidoV4-trifluQromethvlphenoxv1-S-f l.l- 
dimethvlpmnvnbenzenesulfonic acid, sodium salt 

1 5 a) 2-(2-Nitro-4-trifluon)methylphenoxy}-4-(l,l-dimethylptopyl)ben2ene 

A mixture of 4-(l,l-dimethylpropyl)phenol (820 mg, 0.005 mol). 4-bromo-3- 
nitrobenzottifluoride (1.35 g. 0.005 mol) and potassium carbonate (1.38 g, 0.01 mol). in 
dimethylfoimamide was stirred in an oil bath, at ISO^C for sixteen hours. The solvent was 
evapomtBd and die residne partitioned between etl^l acetate and watiar. Hie phases weie 

20 separated and die aqueous phase was attracted vrith ethyl acetate (2x). The conri>i^ 
organic layers were diied over MgS04 and evt^rated. The liesidue was flash 
chromatographed (siUca gel, ethyl aceiateAiexane) to give the tide compound. NMR 
(250 MHz, CDCI3) 8 8.22 (d, IH), 7.68 (dd, IH), 7.48 (dd. 2H), 7.03 (d. 3H), 1.62 (q. 
2H), U(s. 6H), 0.70 (t, 3H). 

25 

b) 2-(2-Nitn>-4-trifluoromediylphenoxy)-5-(l,l-diflaethylpropyl)benzMesulfonic acid, 
ammonium salt 

Sulfuric acid (15% SO3) (10 ml) was added slowly to 2-(2-nitro-4- 
triflaon)methylphenoxy)-4-(l.l-dimediylpropyl)benzene (7.67 g, 0.02 mol) over 

30 approximately an hour, at O^C. After the addition was complete die mixture was allowed to 
stir for an hour, atO^. The reaction mixture was dianquoidied in ice water and the 
aqueous mixture was attracted (3x)widi^yl acetate. Hie organic phase was dried ovo' 
MgSQ4, filtered and eviqiorated. The residue was flash chromatographed (^ca gd, 
m^ylene chloiide/isqiropanol/ammoiuum t^dvoxide) to give die tide compound - a yellow 

3 5 soUd. 1h NMR (250 MHz, CDQs) 8 7.95 (d, IH), 7.90 (d, IH), 7.65 (dd, IH), 739 
(dd, IH), 7.0 (d, IH). 6.82 (d, IH), 1.65 (q. 2H). 1.25 (m, 6H), 0.7 (t. 3H). 
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c) 2-(2-Anuno-4-trinuoromethylphenoxy)-5-(14-dimethyIpropyl)beiizene^ acid 

A inixtnie of 2-(2-nitto-4-trifluoromethylphenoxy>4-(14-dimethylpropyI)- 
benzenesalfonic acid, ammonium salt (6.82 g 0.015 mol) and 10% paUadium on carbon 
(2.22 g) in etoyl acetate (400 ml) was hydrogenated in a parr botde at 55 psi, for two hours. 
5 The mixture was diluted with chloroform under argon, filtered through Celite® and the 
filtrate evaporated to give the titte compound as a white solid. NMR (250 MHz, 
CD3OD) S 7.95 (d» IH), 7.34 (dd. IH). 7.09 (m, IH), 6.85 (ra. IH), 6.75 (d, 2H), 1.65 
(q, 2H), 1.25 (m. 6H), 0.65 (t, 3H). 

1 0 d)2-[2-(3-Phenylureido)-4-tiiflaoiomethylphenoxy]-S-(l,I-dimethylpropyl)- 
benzmesolfomc acid, sodimn 

2-(2-Amino-4-triflaQromethylidienoxy)-4-(l.l -dimethylpiop)4)baizaiesuIfonic add 
(340 mg, O.0008 mol) and phenyl isocyanate (1 10 (il. 0.0009 mol) weie mixed in pyridine 
(5 ml) at room temperature for sixteen hours. The solvait was evaporated and the residue 

1 5 was flash chromatographed (silica gd, methylene chlorideyisopropanol/ammoniom 
hydroxide). The residue was dissolved in water/methanol and sodium bicarbonate was 
added. The liquid was evaporated and this was repeated one more time. Hie residue was 
flash chromatographed (Cig reverse phase, MeOH/H20) to give the tide compound. MS 
(FAB) m/e 545 [M+H]+, m/e 1045 [2M+H]+ 



Example 2 

Pieiaraiion of 2-r2-G-PhenYluteido>nhftnnxvl-S-f 1 .l-dtoi.thvlprn^vnhtm7enesiilf(m^^ acid 

gpd^wmsallt 

25 

a) 2-Hydn}xy-5-(l,l-dimethylpropyl)benzenesulfonic acid, ammcaiium salt 

Fuming sulfuric acid (10 mL) and methylene chloride (10 mL) were combined and 
cooled widi stirring to -20°C; and 4-(l,l-dunethylpropyl)phenol (10 g, 6 ramol) was added. 
After stirring for 15 min, the reaction mixture was quenched on ice and the crude product 
3 0 was purified by flash chromatography (silica gel, methylene chloride/ethanol/ammonium 
hydroxide) to give the titb compound. NMR (250 MHz, CD^OD/CDCli) d 7.65 (d, 
IH). 7.26 (dd, IH), 6.82 (d, IH), 1.65 (q, 2H), 1.28 (s, 6H). 0.67 (t, 3H). 

b) 2-(2-Nittophenoxy)-4-( l.l-dimethylpropyl)ben2enesulfonic acid, ammonium salt 

35 A mixmte of 2-hydroxy-5-(l,l-dimedqrlproi^l)benzenesuIfonic acid, ammonium 

salt (1.1 g, 5.76 mmol), l-flnoro-2-nitrobenzaie (1.2 mL, 8 mmol), and potassium 
carbonate (1.52 g, 1 1 mmol) in dunethylfoimamide (10 mL)was stuied under argon and 
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heated in an oil bath to I50C° for 90 min. The reaction mixture was diluted with ethyl 
acetate, filteied, and the lesidue washed with ethyl acetate. Hie combined filtrates were 
evaporated and the crude product was purified by flash chromatography (silica gel, 
CH2Cl2/isopropanoI/NH40H) to give the titte compound. NMR (250 MHz, 
5 CD3OD/CDCI3) 8.00 (d, IH), 7.93 (dd, IH), 7.42-7.55 (m, 2H), 7.20-7.28 (m. IH), 
7.04 (dd, IH), 6.92 (d, IH). L70 (q, 2H), 1.32 (s, 6H), 0.72 (t, 3H). 

c) 2-^-Aniinophenoxy)-4-(14-diniethylpn>pyl)benzenesuIfo acid 

A mixture of 2-(2-nitiophenoxy)-4-(l ,l-dimethylptopyl)bmzenesulfonic add, 
1 0 ammonimn salt (26 g, 0.07.6 mol) and 10% palladium on carbon (I g) in ethyl acetate (400 
mL) was hydrogenated in a parr botde at 55 psi for 2 h. The reaction mature was flushed 
with argon, filtered through Celite® and evaporated. The crude product was purified by 
flash chromatography (silica gel, ethyl acetate/hexane) to give the title compound as a white 
solid. 

15 IH NMR (250 MHz, CD3OD/CDCI3) d 7.93 (d, IH), 7-27 (dd, IH), 6.66-7.06 (m, 5H), 
1.65 (q, 2H), 1.27 (s, 6H), 0.68 (t, 3H), 

d) 2-[2-(3-Phenylm:eido)phenoxy]-5-(l,l-dunethylpropyl)benzenesulfomc a^^^ ammonium 
salt 

20 The 2-(2-aminophenoxy)^(l,l-dimethylpropyl)benzenesuIfonic add (0.5 g, 1.5 

mmol) was dissolved in pyridine (40 mL) and was stirred under argon at room tempnature. 
3»S-Bi5(trifluoromethyl)benzenesulfonyl chloride (0.6 g, 2 mmol) v^as added and the 
mixture stirred for 16 h. Hie solvent was evaporated, and the residue was purified by flash 
chroma-tography (silica gel, methylene chloride/ethanol/ammonium hydroxide) to give the 

2 5 title compound. ^H NMR (250 MHz, CD30D/CDCi3) 3 8. 18 (dd, IH), 8.04 (s, 2H), 7.98 

(d, IH). 7.46 (s, IH), 7.06-7.34 (m, 4H), 6.83 (d, IH), 1.63 (q, 2H), 1.27 (s, 6H), 0.61 
(t, 3H). 

e) 2-[2-(3-PhenylurBido)phenoxy]-5-(l,l-dimethylpropyl)benzenesulfonic acid, sodium salt 

3 0 A solution of 2-[2-(3-phenylureido)phenoxy]-5-(l.l- 

dimethyIprDpyl)benzenesulfonic acid, ammonium salt (0.39 g, 0.62 mmol) in 1:1 
methanol/wat^ (10 mL) was stirred mdsi argon. Sodium carbonate (84 mg, 1 mmol)was 
added and the mtxtme stirred for 15 min. The solvents were evaporated and the residue was 
flash chromatogn^hed (Cig reverse i^iase, MeOH/H20) to give the title compound after 
3 5 lyophilization. MS (FAB) m/e 477.2 [M+H]+ 
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Examplea 

Preparation of 2-r2-r3-(4-Phenoxvphenvnureidn1-4-triflnommethvlphenoxvl.5-n.l- 
dunBthvlpronvnbenzienesulfonic acid, sodium salt 

5 a) 2-[2-[3-(4-Phenoxyphenyl)uieido]-4-ttifluoromethylphraoxy]-S-(l,l- 
dimethylpiopyl)benzBnesaIfonic add, sodium salt 

2-(2-Aniino-4-tiifluoroinethylphenoxy)-5-(14-dimethylpropyl)benzenesulfoi^^ 
(22 mg, 0.0005 mol) was dissolved in pyridine (S ml) and siined under argon. 4- 
PhoioxyplienylisDcyanatB (103 0.0006 mol) was added and die reaction was stined for 

1 0 sixteen horns. The solvrait was evaporated and the residue flash chiomatogRq)hed (alica 
gd, methylene chlraide^propanol/ammonium hyttaxndde). The fractions contaming 
product were evaporated and the residue mixed with watBE^methanol and sodium bicarixmate 
was added. The liquid was evaporated, and this was repeated one time. The reddue was 
flash chromatographed (C 1 8 reverse phase. Me0H/H2O) to give the title compound. MS 

1 5 (FAB) m/e 637 [M+H]+ ra/e 659 [M+Nal+. 



Preparation of 2-r2-fBenzamidoV4.trifluoromethvlphen(Mtv1-5.n.l-dimethvl. 
20 propvnbenzenesulfonic arid, sodinm salt 



a) 242-Benzamido)-4-trifluorom^ylldiem)xy]-5-(l ,l-dimethylpropyl)ben2eniBSutf^ 
add, sodium salt 

F6Ilowhig the pfooedure of Example 3 excqtt subsdQithig benzt^l chloride for 4- 
2 5 idienoxyphenyUsocyanate, the title compound was obtained. MS (FAB) m/e 530 [M-t-H]**-, 
m/e552IM+Nal+. 



Example 5 

30 Preimtion of 2-r2-r3.5-Bis ftrifluoromethvnhen2amidol.4.trinnnromethvlphenoxv%S. 
n.l-dimethvlpropvnbenzenesuifonic acid, sodium salt 



a)2'[;2-[3,5-Bis(trifhioromethyl)benzoamido-4-trifluonmiethylphenoxy]-5-(l,I- 
dimethylpropyl)b«izenesulfonic add, sodhun salt 
35 FoUowuig die procedure of Exanq)lB 3(a) excq>t8ttbstiuttiiig 3,5- 

'bis(tii£hiQromethyl)benzos^ chloride for 4-phenoxypheiqrl isocyanafe. the dUe compound 
was obtained. MS (FAB) m/e 688 [M+Na]-**, m/e 1353 [2M-i-Na]'^. 



« 



4 k 
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Example6 

Prenamtinn of 2.r2-r3-r3.5-Bis frriflnornmethvl YhenvnmieidoT-4-trifluorQmethvlphenoxv1. 
Wl.l.:^.3-tetrainethvlhutvnhen7i»nftsutfonic acid, sodium salt 

5 

a)2-(2-Nitro-4-trifluoromethylphenoxy)-4-(l,133-tetiameb^^ 

A mixtoie of 4-(ier(-octyl)ph«iol (500 mg. 0.0024 mol), 4-biomo-3- 
nitrobenzotrifluoriite (648 mg, 0.0024 mol) and potassimn carbonate (663 mg, 0.0048 mol) 
in dimethylfonnamidc (25 ml) was stined in an oil bath, at ISO^C for axteen horns. The 
10 cooled tnixtnie was filtered and tfieffliiateeviqx)iated. The lesidue was 

chroroatogrf^hed (silica gel, ethyl acetate^exane) to give the title compound. NMR 
(250 MHz, CD3OD) 6 8.25 (d, IH), 7.8 (dd, IH), 7.5 (tt. 2H), 7.05 (m. 3H). 1.85 (s, 
2H), 1.4 (s, 6H), 0.75 (s, 9H). 

1 5 b)2-(2-NitFo-4-trifluotomethylphenoxy)-5-(1.13,3-tetramethylbatyl)benzenesulfonicacid, 
ammonium salt 

2-(2-Nitio-4-trifluoromethylphenQxy)-4-(l,133-tetfamethylbatyl)benzene(590 
mg, 0.0015 mol) was dissolved in methylene chloride and slovidy dripped into a 1:1 mixinie 
of sulfuric acid/tneth:^enedilQiide at OC'C. After the addition was complete the mixtme was 
20 stined for ten minutes at noting a oolw change -yellow to purple. The reaction 

mixture was qurached in ice and the aqueous mixdiie extracted wiAediyl acetate (3x). The 
organic phase was dried over MgS04. filtered, and evaporated. The crude product was 
flash diromatographed (silica gel, methylene chlotide/isopropanol/ammonium hydroxide) to 
give the tide compound. NMR (250 MHz, CD3OD) 8 8.2 (d, IH), 8.07 (d, IH), 7.72 

2 5 (dd, IH), 7.52 (dd, IH), 7.0 (m, 2H), 1.82 (s. 2H), 1.4 (s, 6H). 0.8 (s, 9H). 

c)2-(2-Amino-4-ttifluoromethylphenoxy)-5-(l,l,33-tetramethylbutyI)benzenesulfonic 
add, ammonium salt 

2-(2-I>Qtro-4-trifluoromethyIphenoxy)-5-(l,133-tetramethlybuQrl)benzenesulfonic 

3 0 acid, ammonium sah (650 mg. 0.0013 mol) was dissidved in ethyl acetate (30 mO and 10% 

palladium on carbon (125 mg) was added. Themixtnre washydrogenatedatS5psi,ina 
parr bottle, for three hours. The season mixture was diluted widi chloroform under argon, 
filtered through CdilB® and the fitttateevapoiaied. The residue was fladtchromatogn^Aed 
(silica gel, methylene chloride/isopropanol/aramonium hydroxide) to give tte title 
3 5 compound, 'h NMR (250 MHz, CD3OD) 5 8.0 (d, IH), 7.35 (dd, IH), 7.05 (m, 2H), 
6.9 (dd. IH), 6.75 (d, IH), 1.75 (s, 2H), 1.40 (s, 6H). 0.75 (s, 9H). 
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d)2-[2-[3-[3»S-Bis(trifiuoromethyl)phenoxy]ureido]-4-trifl 
(l,13*3-tetramethylbuQri)benzenesulfonic acid, sodium salt 

A mixture of 2-(2-amino*4-trifluoromethylphenoxy)-S-(l 433- 
tetnmiethyIbn^l)benzme5ulfonic acid, ammonium salt (440 mg, 0.001 moO» 3,5- 
S bis(tiifluoromethyI)phenyl isocyanate (364 ^I, 0.0022 mol) and pyridine (12 ml) was stined 
at loom temperature for sixteen hours. The solvent was evaporated and the residue flash 
chromatogmphed (silica gel, methylene chlorideAisopropanoI/ammonium hydroxide). The 
lesidue was dissolved in water/methanol and sodium bicarbonate was added and the liquid 
evaporated. This was repeated to give title compound. MS (ES) m/e 701 [M+H]"^, m/e 723 
1 0 tM+Na]+. 



Preparation of 242-r343^-Bis ftriflnoromethvnDhen vnureidol.4.methylphenoxv1>5-f LI- 
IS dimethvlnroDvnbgnzenesulfonic acid, sodium salt 

a)2-[2-[3-[3,5-Bis(trifluoroiiiethyl)phenyl]uieido-4-methyIphenoxy]-^ 
dimethylpropyDboizenesuIfonic add, sodium salt 

Following the procedure of Example 3except substituting 3,5- 
2 0 bis(trifluoromethyI)phenyl isocyanate for 4-phenoxyphenyl isocyanate, die title compound 
was obtained. MS (ES) m/e (M+2H-Nal+rn/e 627 [M+H]+ 



25 Preparation of 2>r2-r3-f3.5-Bis (trifluoromethvl)DhenvnureidQl>4> 
trifluoromethvlnhenoxvlhenzenesulfonic acid, sodium ^fit 



a) 2-(2-Nitit>-4-anfhion)methylphenoxy)ben2ene5ulfo^ acid, ammonium salt 

A mixture of 2-hydroxybenzaiesulfonic acid, ammonium salt (500 mg, 0.0026 
3 0 mol), 4-fluoro-3-nitrobenzotrifluoride (746 pi 0.0053 mol) and potassium carbonate (7 19 
mg, 0.005 mol) in dimethylf omiamide (20 ml) was stined at 150*C, in an oil bath, for 
sixteen hours. The solvent was evaporated and the residue flash chromatognq)hed (silica 
gel, methylene chlorideAsopropanoI/ammonium hydroxide) to give the title compound. iH 
NMR (250 MHz, CDCI3) 6 8.25 (s, IH), 8.05 (d. IH), 7.7 (dd, IH), 7.5 (m. IH), 7.35 
35 (t, IH), 7.08 (m, 2H). 

b) 2-(2-Ainino-4-irifluororaethylphenoxy)ben2enesulfonic apid, ammonium salt 
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2-(2-Nitro-4-trifluoromethylphenoxy)benzenesulfonic acid, ammonium salt (670 
mg) was dissolved in ethyl acetate (20 ml) and 10% palladium on carbon (335 mg) was 
added under argon. The mixture was hydrogenated, in a parr bottle, at 55 psi for three 
hours. The reaction mixture was diluted with chloroform under argon, filtered through 
5 Celite® and the filtrate evaporated. The residue was flash chromatographed (silica gel, 
methylene chloride/isopropanol/ammonium hydroxide) to give the title compound. 
NMR (250 MHz» CDCi3) 5 8.0 (dd, IH), 7.35 (t, 2H), 7.1 (m, 2H), 6.95 (dd, IH), 6.82 
(d, IH). 

10 c) 2-[2-[343,S-Bi5(trifluoroniethyl)phenyl]ureido]-4-(trifluoromethy^^^^ 
benzenesulfonic add, sodium salt 

A mixture of 2-(2-aroino-4-trifluoromethylphenoxy)benzenesulfonic acid, 
ammonium salt (400 mg, 0.001 1 mol) and 3,S-*di(trifluoromethyl)phenyl isocyanate in 
pyridine (10 mL) was stirred at room temperature for sixteen hours. The solvent was 

1 5 ev^oiated and the residue flash chromatographed (silica gel, methylene 

chloride/isopropanol/ammonium hydroxide). The fractions containing product were 
evaporated and the residue dissolved in water/methanol and sodium bicarbonate added. The 
liquid was evaporated and this was repeated one time to give the title compound. NMR 
(500 MHz. CP3OD) 6 8,85 (d, IH), 8.1 (s, 2H), 7.95 (dd, IH), 7.55 (s, IH), 7.40 (dd, 

2 0 IH). 7.35 (tt, IH), 7.28 (d, IH), 7.15 (dt, IH), 6.95 (dd, IH). 

Piepantfiffl of ^r243,^^isftriflwpromeftYI)p^lg^^^ 
ftriflHgro»ngthW)phCTO?^yV^^^ acitf, sod'ffm salt 

25 

ai3,5-bis(trifluoromethyl)phenyl acetyl chloride 

3,5-bis(tiifluoromethyl)phenylacetic acid (1.09 g, 4 mmol) was dissolved in 
methylene chloride (10 mL) at - lOT and stirred under argon. Oxalyl chloride (0.436 mL, 5 
mmol) and dimethylformamide (0.01 mL)were added and the mixture stirred until gas 

3 0 evolution ceased. The solvents were evaporated and the crude product was used in the next 

step wiifaoot further purification. 

b) 242-P,5-Bis(trifluoromethyl)phenylmediyiacetamido]-4-(^ 
(l,l-dimethylpropyl)benzenesulfonic acid, ammonium salt 
3 5 2-<2-amino4-trifluonmiethy^henoxy)-5-(l,l-dimethylpro^^^ acid, 

ammonium salt (0.3 g, 0.74 mmol) was dissolved in methylene chlcmde (4 mL) and stined 
under argon at -40T. Pyridine (0.061 mL, 0.75 mmol) was added followed by the 
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dropwise addition of 3,5«bis(trifluoromethyl)phenyl acetyl cWoiide (232 mg, 0.8 mmol) in 
methylene cMoride (1 mL), The solvent was evaporated and the crude product was purified 
by finish chromatography (silica gel, methylene chloride/isopropanol/ammonium hydroxide) 
to give the title product. NMR (250 MHz, CDCli) d 8.62-8.64 (d, IH), 8.00-8.02 (d, 
5 IH), 7.96 (s, 2H), 7.81 (s, IH), 7.31-7.46 (m, 3H), 6.88-6.92 (d, IH). 

c) 2-[2-[3.5-Bis(trifluoromethyl)phenyhnediyIacetamido-4-(ti^ 
(14-citnieth}^iropyl)benzenesulfonic acid, sodirnn salt 

A solution of 2-[2-[3,5-bis(trifIuoromethyl)phenyhnethylacetamido]-4- 

1 0 (trifluoromeibyl)phenoxy]-S-(14-dimethyIpropyl)bmzenesulfonic acid, ammonium salt 

(0.28 g, 0.41 mmol) in 1:1 methanol/water (10 mL) was siined under argon. Sodium 
carbonate (55 mg, 0.65 mmol)was added and the mixture stined for 15 min. The solvents 
were evaporated and the residue was flash chromatographed (Cig reverse phase, 
MeOH/H20) to give the title compound after lyophilization. MS (FAB) m/e 680.4 [M+H]+. 

15 

The following compounds may also be madeby one of skill in the art usmg methods 
analagous to the Examples indicated above. 

Example 10: 2-[2-(PhenytaiethyUicetamido)phenoxy]-5-(I,l-dimethylpropyl)- 

2 0 bausenesulfonic add 

Example 11 : 2-[2-[3H[3,5-bi5(tiifluoromethyl)phmyl]thioureido]-4- 

(tii[luonmiettiyl)phenoxy]-5-(l,l-dimethyl[»-opyI)benzenesuIfonic acid 

Example 12: 2-[2-[3-(4-Metfaoxyphenyi)uieido]-4-trmuoromeAylphenoxy]-5-(l,l- 
dimethylpropyl)-bm2enesulfonic add 

2 5 Example 13: 2-[2-[3-[3,5-Bis(trifluoromeihyl)phenyI]ureido)phenoxy3-5-(l,l- 

dimethylpropyl)-benzenesulfonic acid, and its sodium salt 
Example 14: 2-[2-(Nonananiido)phenoxy]benzoic add; m.p. 81-82 
Example 15: 2-[2-[3>Bi5-(trifluoromethyl)]benranudo-4-trifluoromethylphe^^^ 

benzoic acid; m.p. 178 'C 

30 

METHODS OF TREATMENT 

The compounds of FoRnula G)/(II), or phannaceutically acc^table salts thereof can 
be used in the manufftctme of a medicament for the prophjdactic or theiapeutic tteaiment of 
an taiflammaiDry disease state in a mammal, piefenibly a human. 

3 5 Inhibition of FLA2 and/or Co A-IT and the sunultaneous reduction of PAF, free 

arachidonic add and eicosandd release from inflammatory cells according to this invention 
isof therapeutic benefit in a broad range of diseases or disorders. The invention herein is 
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dieiefote useful to treat such disease states both in humans and in other mammals. 

Inhibition of CoA-IT and PLA2 by the compounds of Fonnuia (I)/(n) is an effective 
means for simultaneously reducing PAF, free arachidonic acid and eicosanoids produced in 
inflanunatory cells. The tiierapeutic utility of blocking lipid mediator generation has been 
5 recognized for many years. For example, inhibitors of cyclooxygenase, such as aspirin, 
indomethacin, acetaminophen and ibuprofen, have demonstrated broad therapeutic utilities. 
CoA-IT inhibitors inhibit cyclooxygenase products. Another class of inhibitors which are 
used in a broad range of inflammatory disorders are the corticosteroids. Cortiicosteroids act 
in a variety of ways, e.g. to induce inflammatory cells to produce proteins which inhibit free 
1 0 atadbidonic add release or to down regulate mRNA formatioa CoA-IT inhibitors 
block the release of free arachidonic add. Inhibitors of S-lipoxygenase block the production 
of leutotrienes and leukotriene antagonists prevent the bioactions of leukotrienes. Recent 
studies indicate that both will have broad tiierapeutic utilities, and CoA-IT inhibitors block 
the production of leukotrienes. Inhibitors of phospholipase A2 block the release of free 

1 5 arachidonic add and die formation of lyso PAF (die inunediate precursor of PAF). PLA2 

inhibitors are recognized to have broad th^apeutic utilities. It does not , however, follow 
that tfie disease states noted above are in fact caused by altered CoA-IT activity or PLA2. 
Hius, tiie disease state itself may not be directiy mediated by CoA-IT or PLA2 activity. It 
only follows that CoA-IT or PLA2 activiQr is required for tiie continued expression of 

2 0 qmiptoms of tfie disease state and that CoA-IT or PLA2 inhibitors will be beneficial against 

tte sfymptoms of tiiese disease states. 

Recognition tfiat CoA-IT reduces PAF production has a number of therapeutic 
implications. PAF itself has been implicated as being involved in a number of medical 
conditions. Thus in circulatory shock, which is characterised by systemic bypotensicm, 

2 S pulmonary hypertension and increased lung vascular permeability, the symptoms can be 

mimicked by infusion of PAF. This coupled widi evidence showing tiiat citculatmg PAF 
levels are increased by endotoxin infusion indicate that PAF is a prime mediator in certain 
forms of shock. 

Intravenous infusion of PAF at doses of 20-200 pmol kg< - 1 > min< - 1 > into rats 

3 0 has been reported to result in the formation of extensive haemorrhagic erosions in the gastric 

mucosa. Thus PAF is die most potent gastric ulcerogen yet described whose endogenous 
release may imderlie or contribute to cotain forms of gastric ulceration. Psoriasis is an 
inflamtnatory and prolifistative disease characterised PAFispro- 
infianmiatory and has been isolated from lesioned scale of psoriatic patients indicating PAF 
3 5 has arole is the disease of psoriasis. And finally, increasiiig evidence supports a potential 
patho-physiological role for PAF in cardiovascular disease. Hius recent studies in angina 
patients show PAF is released during atrial pacing. Intracoronary injection of PAF in pigs 



wo 95/33458 



PCT/US95/05961 



-23- 

induces a prolonged decnease in coronary flow and, in guines pig hearts, it induces regional 
shunting and ischaemia. In addition PAF has been shown to initiate thrombus formation in 
a mesenteric artery preparation, both when administered exogenously and when released 
endogenously. More recently PAF has been shown to play a role in brain ischaemia 
5 induced in animal models of stroke. 

Thus the compounds of the invention, by virtue of theh ability to antagonise either 
CoA-rr and/or PLA2t thus block the production of PAF, free arachidonic acid and its 
metabolitBS, are likely to be of value in the treatment of any of the above conditions. 

Disease states vAdch could benefit from the inhibition of lipid mediator production 
1 0 include* but are not limited to, adult respiratory distress ^drome, asthma, arthritis, 
repeifu^on injury* endotoxic ^ock, inflammatory bowel disease, allergic rhinitis and 
. various inflammatory skin disorders. Each of these disorders is mediiated in some part by 
lipid mediators of inflammation. Compounds which inhibit CoA-IT, by virtue of their 
ability to block the generation of lipid mediators of inflammation, are of value in the 

1 5 treatment of any of these conditions . Similarly compounds which inhibit PLA2, by viroie 

of their ability to block the generation of lipid mediators of inflammation stemmmg from 
release of this enzyme are of value in the treatment of these conditions. In particular, an 
inhibitor of PLA2, for instance would offer an advantage over the classical NS AIDs which 
affect only prostanoid production (and not PAF biosynthesis) thereby mhibiting both the 

2 0 acute and cdl-mediaied "chronic" inflammatory processes. Likewise, selective inhibition of 

CX>X-2i by compounds herein, is useful for the treaunent of diseases mediated thereby, 
such as arthritis, and IBD, for relief of pain, and inflammation, without the gastric and renal 
side effects associated with COX- 1 uihibition. 

Treatment of disease states caused by these lipid inflammatory mediators ix., 

2 5 aracMdcmate* eicosanoids and PAF, include certain cardiovascular disorders such as but not 

. limited to, myocardial infarction, stroke, circulatory shock, or hypotension, ischemia, 
reperf usion injury, inflammatory diseases such as, but not limited to, arthritis, inflammatory 
bowel disease, Crohn's disease, or uteerative colitis, respiratory disease such as but not 
limited to, asthma, or adult respiratory distress syndrome, analphylaxis, shock such as but 

3 0 not limited to endotoxic shock, topical disesases, such as but not Umited to actinic k^:atosis, 

psoriasis, or contact dermatitis, or pyresis. 

In order to use a compound of formula (I) or (H) a pharmaceutically acceptable salt 
thereof in then^y, it will normally be formulated into a pharmaceutical composition in 
35 accordance with standard pharmaceutical practice. This invention, the^ore, also relates to 
a pharmaceutical composition comprising an effective, non-toxic amount of a compound of 
formula (I) and a pharmaceutically accq>tidile carrier or diluent 
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Compounds of formula (I)/(n), pharmaceutically acceptable salts thereof and 
phannaceutical compositions incorporating such may conveniently be administered by any 
of the routes conventionally used for drug administration, for instance, orally, topically, 
parent^:aUy or by inhalation. The compounds of formula (D/(II) may be administeied in 
5 conventional dosage forms prepared by combining a compound of fonnuia (I V(II), with 
standani phannaceutical carriers according to conventional procedures. Such 
pharmaceutically acceptable carriers or diluents and methods of making are well known to 
those of ddll in the art, and reference can be found in such texts as Remington's 
Pharmaceutical Sciences, 18th Ed., Alfonso R. Genarao, Ed., 1990, Mack Publishing Co. 

10 and the Handbook of Phamiaceutical Excipents, APhA Publications, 1986. 

The compounds of formula (I)/(II) may also be administered in conventional 
dosages in combination with known second therapeutically active compounds, such as 
steroids or NSAID*s for instance. These procedures may involve mixing, granulating and 
compressing or dissolving the ingredients as appropriate to the desired preparation. It will 

15 be appreciated that the form and character of the pharmaceutically acceptable canier or 
diluent is dictated by the amount of active ingredient with which it is to be combined, the 
route of administration and other well-known variables. The cani^s) must be '*acceptid)le'' 
in the sense of being compatible with the other ingredients of the formulation and not 
deleterious to the recipient thereof. 

2 0 The pharmaceudcal carrier tmflayed may be, for example, either a solid or liquid. 

Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pecdn, acacia, 
magnesiiun stearate, stearic acid and the like. Exemplary of liquid carriers are syrup, peanut 
oil olive oil, wat^ and the like. Similarly, the canier or diluent may include time delay 
material wdl known to die an, such as glyceryl mono-steamte or glyceryl distearate alone or 

2 S widi a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrier is 
used, die preparation can be tableted, placed m a hard gelatin capsule in powder or pellet 
form or in the form of a troche or lozenge. Hie amount of solid carrier will vary widely but 
preferably will be from about 25mg. to about Ig. When a liquid carrier is used, die 

3 0 preparation will be in die form of a syrup, emulsion, soft gdatin capsule, sterile injectable 

liquid such as an ampule or nonaqueous liquid susprasion. 

Compounds cS formula (I)/(IO may be administered topically, diat is by non- 
systemic adnunistration. This includes die application of a compoimd of Formula (I)/(ED» 
externally to the epidermis or the buccal cavity and the instillation of such a compound into 
3 5 the ear, eye and nose, such that the compound does not significantiy enter the blood stream. 
In contrast, systemic administration refers to oral, intravenous, intraperitoneal and 
intramuscular administration. 



wo 95/13458 



PC7/US95/06961 



-25- 

Fonnulations suitable for topical administration include liquid or semi-liquid 
pteparadons suitable for penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye, ear or nose. The active ingredient may comprise, for topical administration, from 
5 0.001 % to 10% w/w, for instance from 1% to 2% by weight of the formulation. It may 
however comprise as much as 10% w/w but preferably will comprise less than 5% w/w, 
more preferably from 0.1% to 1% w/w of the formulation. 

Lotions accoiduig to the present invention include those suitable for application to 
the skm or eye. An eye lotion may comprise a sterile aqueous solution optionaUy containing 
10 a bactmdde and may be prepared by mediods sinular to those for the preparation of drops. 
Lotions or liniments for ^plication to die skm may also include an agent to hasten drying 
and to cool die skm, such as an ateohol or acetone, and/or a moistudzer such as glycerol or 
an oil such as castor oil or arachis oil 

Creams, ointments or pastes according to die present invmtion axe semi-solid 

1 S formulations of the active ingredient for external application. They may be made by mixing 

the active ingredient in finely-divided or powdered form, alone or in solution or suspension 
in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with a greasy or 
non-greasy base. The base may comprise hydrocarbons such as hard, soft or liquid 
paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin such as 

2 0 abnond, com, arachis, castor or olive oil; wool fat or its derivatives or a fatty acid such as 

sleric or oleic add togetiier with an alcohcd such as propylene glycol or a macrogel The 
formulation may incorporate any suitable surface active agent such as an aniotuc cationic or 
non-ionic surfactant such as a sorbitan esteror a polyoxyethylene derivative tiiereof . 
Suq)ending agents sudi as natural gums, ceUulose derivatives or inorganic materials such as 

2 5 silicaceous silicas, and otiier ingredients such as lanolin, may also be included. 

Drops acc(miing to the present invention may comprise sterile aqueous or oily 
solutions or suspensions and may be prepared by dissolving the active ingredient in a 
suitable aqueous solution of a bacteriddal and/or fungicidal agent and/or any otiier suitable 
preservative, and preferably including a surface active agent The resulting solution may 

3 0 dien be clarified by filtration, transfmed to a suitable container which is tiien sealed and 

sterilized by autoclaving or maintaining at 98-100 ^C. for half an hour. Alternatively, die 
solution may be sterilized by filtration and transferred to the container by an aseptic 
technique. Examples of bactericidal and f ungiddal agents suitable for inclusion in die drops 
are phenyhnercuric nittate or acetate (0.002%), benzalkonium chloride (0.01 %) and 
3 5 cMorheddine acetate (0.01%). Suitable solvents for die preparation of an oily solution 
include glycerol, dihited alcohol and propylene glycol 

Each dosage unit for oral admirusu-ation contams prtferably from 1 to 250 mg (and 
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for parenteral administration contains preferably from 0.1 to 25 mg) of a compound of the 
Formula Q) or a pharmaceutically acceptable salt thereof calculated as the free base. 

The pharmaceutically acceptable compounds of the invention will normally be 
administered to a subject in a daily dosage regimen. For an adult patient this may be, for 
5 example, an oral dose of between 1 mg and 500 mg, preferably between 1 mg and 250 mg, 
or an intravenous, subcutaneous, or intramuscular dose of between 0. 1 mg and 100 mg, 
preferably between 0. 1 mg and 25 mg, of the compound of the Formula (I)/(n), or a 
pharmaceutically acceptable salt thereof calculated as the free base, the compound behig 
admtnist^ied from 1 to 4 times per day. 
1 0 It wiU be recognized by one of skin in the art that die optimal quantity th^ 

dosages of the compounds used herein will be determined by the namre and extent of the 
condition being treated, die form, route and site of administration, and the particular patimt 
being treated, and that such optimums can be determined by conventional techniques by 
those skilled ui art The dosage to be administered is obviously dependent upon species, 

1 5 body weight, age, individual condition and method of application. It will also be 

appreciated by one of skill in the art that the opdmal course of treatment, i.e., the number of 
doses given per treatm^t, the frequency of such treatment and the evenmal duration of use 
can be ascertained by those skilled in the art using conventional course of treatment 
d^ermination tests. 

20 

BIOLOGICAL METHODS: 

To determine activity of the compounds of Formula CD and (ID various cellular 
assays can be used to determine in vitro activity. Additionally, various classical in vivo 
acute inflanunatory models which have some aspect of then: etilogy to elevated eicosanoid 

2 S levels can be employed, such as the paw edema model, mouse zymosan peritonitis, reverse 

Arthus pleurisy or various skin inflammation assays which are described in Lewis et aL, 
Experimental Models of Inflammation, in the Handbook of I nflammation . Vol 5, Bonta 
Ed., Elsevier Science Publishers, NY (1985) whose disclosure is herein incorporated by 
reference. Tbe TPA induced ear edema model (mouse) as well as the carrageenan paw 

3 0 edema model in the rat are described herein as well. These classical models of 

inflammation will reflect the dmg*s ability to alter an inflammatory response but cannot 
address the specificity of drug action. These models have been traditionally designed as non 
steriod antiinfianimatory drug smsidve pharmacological screras and it is important to utilize 
models which can diflfimntiate PLA2 and CoA-TT inhibitors from NS AIDS. 

35 

Cellrfree and Cellular Assessmenr nf TnhihirnrQ 

Described herein are several in vitro assays botti for CoA-IT and PLA2 enzyme activities. 
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The fiist mnployes purified recombinant ^yme or a broken cdl assay » assay (a or b, 
respectively) described below. Alternatively, evaluation of inhibitors can occur in intact 
cells such as described in the assay, assay (c and d) below. CoA-IT activity can excltisively 
be measuied, and diffeientiated from PLA2 inhibition, in intact cells by following the 
5 movement of a pulse of [^H] arachidonate as it moves into the 1-attyl and 1-alkenyl 
phospholipids in inflammatory cells (assay e). It should be noted for the purposes herein 
that assays c, d, & f can both be used for PLA2 and CoA-IT inhibition determination. 

Inflammatorv Responses in vivo 

1 0 The aUUty of compounds that inhibit CoA-FT and/or PLA2 to a£fect in vivo 

inflammatoiy lesponses may be assessed. Inflammatory responses aie induced in the 
mouse ear by the topical implication of a pro-inflammatory agent, such as 12-0- 
tetradecanoylphoibol 13-acetate (assay g). Hiis produces an edematous response, as 
measured by inoDeases in ear thickness, as well as increased inflammatoiy cellular infiltrate, 

IS as measured by increases in myelopmxidase activity (as described in die methods). To 
furth^ vaUdate the mechanism of action inflammation induced by the direct administration 
of arachidonic acid can be used. In this case, compounds altmng arachidonic add 
mobilization or liberation should be widiout ^ecL 

20 In Vitro Ass^^s 

Assay (a): Phospholtpase Ar assay: 

Fhospholipase A2 activity of ih Type II - 14 KDaPLA2 or PLA2 senu-pucified from 
human Synovial joint fhtid was measured by die acylhydrolysis of high specific activity 

2 5 (NEN)[3Eg.AA-£. coli (0.5 mCi/Snmol PL Pi) as previously described in Marshall et al., 

J. Rheumatology, 18:1, ppS9-65 (1991). High specific activity [3H]AA-£. coli had up to 
95% of the label incorporated into phospholipid which was localized almost exclusively in 
the sn-2 position, as demonstrated by purified 14kDa PLA2 or low molecular weight PLA2 
acylhydrolysis and separation of products by tfiin layer chromatography (TLC) (data not 

3 0 shown). [Predominately used herein was rh Type n 14 kDa PLA2, or alternatively bovine 

pancreatic PLA2 was also be used]. The reaction mixture (50 or 100 ml total volume) 
contained 25 mM HEPES, pH 7.4, 150 mM NaCl, 5 mM CaQi and [3h]-AA-E. coU Oow 
specific activity; 5-8 nmol PL Pi per assay). Assays were incubated for a time 
predetermined to be on the linear portion of a time versus hydrolysis plot (10 min). 
3 5 Expmments wm conducted with final % hydrolysis values ranging from 2% (400- 1000 
dpm) to 10% (2000-5000 dpm) acylhydrolysis after blank correction. Reactions were 
tmninated by tiie addition of 1.0 mL tettahydrofuran (THF). The whole sample was placed 
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over aminopropyl solid phase silica columns and eluted with THF:acetic acid (49: 1) 
exclusively separating f lee fatly acids with greater than 95% lecovery. Radiolabel in this 
eluate was quantitated by liquid scintillation counting. Results were e3q)ressed as % of fatty 
acid hydrolyzed ([sample dpms - non-specific (blank) dpms/total dpms] x 100) or specific 
5 activity which was calculated from hydrolysis values found in the linear portion of time 
versus % hydrolysis plots (pmol free fatty acid hydrolyzed/mg/min). Non-specific activiQr 
was always less than 1% of the total counts added. 

Protein determination 

10 All protdn concentrations were detmnined by Bradford protein analysis kits (Biorad» 
Richmond, CA). 

Results: 

The following representative compounds of Formula (I) and (U) below demonstrated 
1 5 positive PLA2 inhibition in the above noted method. While these compounds generally 
tested positive at 50 levels, several were also tested for positive inhibitory activity at up 
to 500 levels. Such compounds include all compounds of Exainples 1 to 13 herein. 

20 Assay ffr) ; CoA-IT ActiYHty 

The following is a method to measure CoA-IT activity and the effects of compounds 
on CoA-n activity. The assay is based upon mixing cellular material containing CoA-IT 
activity with a stable lyso phospholipid such as l-alkyl-2-acyl-GPC and measuring the 
production of phospholipid product such as l-aIkyl-2-acyl-GPC occurring in the absence of 
25 added CoA or CoA-fatty acids. 

Cell Preparation 

Any inflammatory cell that contains high levels of CoA-IT acHvi^ can be used, such 
as neutrophils, macrophages or cell lines such as U937 cells. U937 cells were obtained 

3 0 from American T>pe Culture Collection and grown in RPMM640 media (Gibco, Grand 
Island, New York) supplemented with 10% fetal bovine serum (Hydone, Logan, UT) at 
3TC, 5%C02. Cells were grown without differentiation (basal state) by any agent, such as 
dimethyl sulfoxide. As used herein, "inflammatory cells- include, but are not limited to 
neutrophils, macrophages, monocytes, lymphocjrtes, eo^ophils, basophils, and mast 

3 5 cells. 



Migrpsom^pigpartfjop 
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Microsomes weie pxepaied using standard techniques. In this case, cells were 
washed with a buffer of 250 mM sucrose, 10 mM Tris, 1 mM EGTA, 1 mM MgCl2. pH 
7.4 and ruptured by N2 cavitation (750 psi. 10 minutes). The nipmred ceils were 
centrifuged 1000 X g, 5 minutes. The resulting supernatant was centrifuged at 20,000 X 
5 g,-20 minutes. Microsomes were prepared from this supernatant by centrifugation at 

100»000 X g, 60 minutes. The resulting pellet was washed once with assay buffer (150 mM 
NaCl, 10 mM Na2KP04, 1 mM EGTA, pH 7.4), recentrifuged and the pellet resuspended 
m assay buffer (4-20 mg protem/ml) and was stored at -80T until assayed. 

10 CoA-rrastiYily 

CoA-ir activity was measured in 1.5 ml centrifuge tubes in a total volume of 100 ul. 
Microsomes were diluted in assay buff^ to the desired protdn concentration (6-20 ug^tobe). 
The reaction was mitiated by addition of [3H ] l-alkyl-2-ly50-sn-glyoen>-3-phosphocholine 
(GPC) (- 0.1 uCi/tube) and 1 ^ final cold l-alkyl-2-ly50-GFC in asss^y buffer with 025 

1 5 mg^ml fatly acid-poor bovine serumalbumin (BSA) (Calbiochem, La JoUa, CA). [3H] 1- 

alkyl-2-lyso-GPC, approximately 50 Ci/mmol, was from NEN-Dupont OBoston, 
Massachusetts) and cold l-alkyI-2-iyso-GPC was from Biomol (Plymouth Meeting, 
Pennsylvania). Microsomes were preueated with desired agents for the desired time (10 
minutes) before the addition of [3H]I-alkyl-2-lyso-GPC. The reaction was run for the 

2 0 desired time (10 minutes) at 37^C. The reacdon was stopped and the lipids extracted by 

addition of 100 ul of chloroformrmedianol (1 :2, v/v) followed by 100 ul of chloroform and 
100 ul of 1 M KCL The samples were vortexed and centrifuged at high speed in a 
microfuge for 2-3 minutes. An aliquot of die chloroform-exttacted materials were 
separated, usually by TLC in chioroform/methanol/acetic acid/wat^ (50:25:8:4, v/v), 

2 S visualized by radioscanning (Bioscan) and the product, [3H ] l-alkyl-2-acyl-GPC, was 

scraped and quantified by liquid scimillation spectroscopy. Widi tfiis TLC q^stem, the 
syntheUc standards of l-alkyl-2'-lyso-GPC and l-alkyl*2-acyl-<iPC were well separated, with 
Rf values of approximately 0.25 and 0.65, respectively. Othc^ methods can be used to 
separate substrate from product, including but not limited to column chromatography, 

3 0 affinity chromatography and post reaction derividzation. 

Protein concentration were assessed using the protein assay reagents from Bio-Rad 
(Richmond, California). 

Results 

35 A variety of compoimds have bosa tested in this assay to determine its selectivity and 

inability to detect ttivial non-selective uihibitors. Inhibitors of 5-lipoxygenase (5-LO) and 
cyclooxygenase (CO), such as indomeihicm, naproxen, 6-(4*.Ruorophmyl)-5-(4-pyridyl)- 
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I 

23-dihydroimiclzor[2,l-b]thiazole and 6-(4-Fluorophenyl)-S-(4-pyridyl)23- 
dihydroimidzo-[2,l-b]thiazole-dioxide had no effect on CoA-IT activity at concemrations up 
to 100 jiM. The anti-oxidant BHT also has no efifect at concentrations up to 100 ^M- 
Compounds which complex with phospholipids and inhibit PLA2 activity, such as 
5 quinacrine and aristolochic acid have no effect on Co A-TT activity at concentrations up to 
500 pM. Doxepine, a compound reported to inhibit PAF release did not inhibit CoA-FT at 
concentrations up to 100 ^M. Sodium diclofenac, reported to decrease leukotrirae 
production by altering arachidonic acid metabolism, had no effect on CoA-IT activity at 
concentrations up to 500 ^M. These results show that the assay for CoA-IT activiQr is 
1 0 sensitive and selective. 

Representative compounds of Formula (I) and (II) Representative compounds of 
Fbrmula (I) which inhibit CoA-IT activity in the microsomal CoA-TT assay (assay (a) 
above) [generally at 50 or less] are the compounds: 

1 5 2"[2-(3-Phenylmeido)phenoxyI-5-(l,l-dimethylpropyl)benzenesulfonic add; 

2-[2-(3-Phenylureido)-4-trifluoromethylphenoxy]-5-(lJ-dimethylpropyl)b^ 
add; 

2-[2-[3-(4-PhBnoxyphenyl)ureido)-4-Uiiluoromethylphenoxy]-5-{14-^ 
benzenesidfonic add; 

2 0 242-[343.5-Bis(trinuoromethyl)phenyl]ureido]-4.trifluoromethylphenox 

tetrametfaylbutyObenzenesulfonic add; 
2-[2-[3-[3^Bis(ttifluorometbyl)phenyl]urddo]-4-trifluQromethyO^ 
benzenesulfonic add; 

2-[2-(Ben2amido)-^trifluorome&yiphenoxy]-5-(14-dimethylpropyI)benzm acid; 
25 and 

' 2-[2-[3,5-bis(uifiuoromethyl)benzamido-4-tr]fluoioniethylphenoxy]-5-(l ^ 
dimethyIpn)pyl)benzenesulfonic add. 

Assay (c): Arachidonic Acid Relj^asff /^ssny 

30 Preparation of human neutmphily 

Human neutrophils are obtained in the laboratory using three different methods. 
One mettiod uses leukophoresis packs from normal humans and neutrophils are isolated 
using tfie histopaque-1077 technique. The blood is centrifuged at 300 x g for 10 minutes. 
The cell pellets are resuspended in PBS composed of 137 mM NaCI, 8.8 mM Na2HP04, 

35 1.5 mM KH2P04, 2.7 mM KCI (Dulbecco's Gibco Laboratories, Long Island, New Yo±) 
and layered over histopaque- 1077 (Sigma, St Louis, Missouri). Ihe peUets are coUected 
atocentrifugation (300 xg for 30 minutes) and vifashe^ The cell pellets are 
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exposed briefly to deionized water to lyse any erythrocytes. The rcmaming cells are 
collected by centrifugation, suspended in PBS, counted and identified after cytospinning 
and staining. The final leukocyte preparation will be of greater than 95% purity and 
viability. 

S The second method isolates human neutrophils from fiesh heparinized normal blood 

using the Histopaque-1077 technique. The blood is layered over Histopaque-1077 (Sigma, 
St Louis Missouri) and centrifuged at 400 x g for 30 minutes. The cell pellets are 
resuspended in 35 ml of PBS and 12 ml of 6% Dexiran, followed by Dextran sedimentation 
at room temperature for 45 minutes. The upper layer is collected and further centrif ugated 

1 0 for 10 minutes at lOOOipm. The cell pellets are exposed briefly to deionized water to lyse 

erythrocjrtes. The remaining cells are collected by centrifugation, suspended in PBS» 
counted and identified after cytospinning and staining. The final leukocyte preparation will 
be of greater than 95% purity and viability. 

The third method isolates human neutrophils from freshly drawn heparinized normal 

1 5 blood using the PeaxoH technique, llie blood is first treated with 6% Dextran at room 
temperamre for a 1 hour sedmination. The upper lay^ of plasma are collected and 
centrifuged at 400 x g for 10 minutes. The cell pellets are resuspended in Percoll 1.070 
g/ml supplemented with 5% fetal bovine serumand layered on discontinuous gradients 
(1.080, 1.085, 1.090,1.095 g/ml) followed by centrifugation at 400 x g for 45 minutes. 

20 Tlie neutrophils are collected from interfaces of 1;080 and L085 and the 1.085 and L090 
P&rcoUdenside5,f(dlowed by a centrifugation at 400 xg for 45 minuter The neutrophils 
are suspended in PBS, counted and identified after cytospinning and staining. The final 
leukocyte preparation will be of grsatK^ than 95% puriQr and viability. 

There should be no differraice noted in tfie response ctf ttie neutrophils nor in the 

2 5 effects of test compounds in neutrophils isolated by the three different techniques. 

Treatmgm of hmm ngwtrophils 

Neutrophils are suspended in PBS with 1 mM Ca2+ and 1.1 mM Mg2+ at 
concentrations of 5 to 20 x 106 cells per ml Cells are added to test mbes and treated with 

3 0 the desked compounds for 5 to 10 minutes, then challenged with calcium ionophere 

A23187, 2 |iM, or vehicle control, PBS containing 0.25- 1 mg/ml BSA. After 5 to 20 
minutes, the reactions are terminated by addition of an equal volume of chloroformrmethanol 
(1:2, v/v) to the samples. [^HglArachidonic acid (50, 100 or 200 ng) is added as an internal 
standard and the lipids warn extracted by addidon of equal volumes of chloroform and 
3 5 distilled wai^. The samples are vonexed and centrifuged at high speed and the cU 
lay^ imioved to a clean tube. 
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Assay for free arachltfpnip agW 

Hie chlorofoim extract for each sample is evaporated to dryness and the material 
lesuspended in hexane. The hexane is passed through a Silica solid phase column (500 mg)» 
washed 2x with hexane and a fatty acid enriched fraction elated with hexanerethyl ether (1:1, 
5 v/v). Solvents are removed from the samples under a stream of niQX)gen then the samples 
are converted to pentafluorobenzyl esters using pentafluorobenzyl bromide and 
diisopropylethylamine in acetronitrile. Solvents are removed and samples are suspended in 
hexane. GCYMS analysis is performed on a suitable instrument, such as a Finnigan MAT 
TSQ 700 OC/MS/MS/DS (San Jose, California) operated as a single stage quadruple system 
10 or a Hewlett-Packard 5890 with a 5989A MS system. 

The peaks conesponding to aradiidonic add and [^Hg] Arachidonic acid are 
idmtified and the areas of those peaks compared and the released arachidonic acid calculated 
as ng of arachidonic acid for each sample. 

Protein concentrations are assessed using the protein assay reagents from Bio-Rad 
1 5 (Richmond, CA). 



Assay (d): ASSBY for Prodpftffiftfl fff PlPfffP^^AptfYftfing Fwrtftr (PAD 

20 

Preparation of human nentrophite 

Blood is obtained from normal humans and neutrophils are isolated as described for 
the arachidonic add release assay, 2d70ve. The final leukocyte preparation should be of 
greater than 95% purity and viability. 

25 

Treatment of human neutrophik 

Neutrophils are suspended in PBS at concentrations of 5 to 20 x 10^ cells p^ ml. 
Cells are added to test mbes and treated with the desired compounds for 5 to 10 minutes, 
then challenged with caldum ionophore A23187, 2 fiM and 20*30 (iCi of [3H]acet]c acid 
3 0 (NEN-Dupont, Boston, Massachusetts), or the vehicle of PBS with 0.25-1 mg^L Aft^ 5 
to 20 minutBS» the reactions are tmninated by addition of an equal volume of 
cUoFoformrmethanol (1:2, v/v) to the samples and die liinds aie eKbtacted by addition of 
equal volumes of chloroform and distilled water. Hie samples are vortexed and centrifoged 
at high speed and the chloroform lay^ removed to a clean tube. 

35 

Assay for PAF 

Hie chloroform from each tube is evaporated to dryness and the material suspended 
in a small volume of chloroform or diloroformnnedianol (25-l(X> ^1) and die total matoial 
spotted on a Silica TLC plate. Hie plates are developed in chloroform/methanol/ acetic 
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acid/water (50:25:8:4, v/v) visualized by tadioscanning (Bioscan) and the product, 
[^HJPAF, is scraped and quantified by liquid scintillation spectroscopy. With this TLC 
system, the Rf vahie for a synthetic standard of P AF is approximately 0.33. 

5 

Assay (cV. Methods for the evaluation of CoA-lT inhibitors on mobilization 
of labeled arachidonic acid in intact cells 

Measurement of the effect of CoA-IT inhibitors on the transfer of [^Hjarachidonate 
into 1-ether phospholipids in non-stimulated inflammatory cells can be accomplished by 
1 0 general ^plication of the following specific method. Human neuuophils are isolated and 
lesuspended (5 x lO^/ml) in Hanks Balanced Salt Solution (HBSS; Gibco). 
[5,6,8,9,1 142,144S-3H]-Arachidonic acid (100 Ci/mmol; New England Nuclear) 
complexed to 20Q|il HBSS containing 0.25 mg/ml HSA is added to the cell su^ension 
(IfiCi/ml). The ceUs are incubated with gentle shaking at 37C for Smin. Theieactionis 

1 5 tmninated by the addition of 40 ml ice-cold HBSS containing HSA (0.25 mg/ml). The cells 

are ibsn ranoved from the supernatant fluid by centrifugation (225 g, 8 min). 
Unincorporated [^Hl-arachidonic add is completdy removed by two more washes of HBSS 
containing 0.25 mg/ml HSA. The neutrophils are resuspended in ftesh buffer, exposed to 
various concentrations of a CoA-TT inhibitor or its vehicle and incubated widiout stimulation 
20 for2hrs. At ttiat time, the tubes containing die cells and buffer are exoacted(BUgh&Py 
[Can. J. Biochera. Physiol. (1 959) 37, 91 1-917]) and die phospholipid classes are 
separated and collected by normal phase HPLC, using a Ultraspheie Silica colunm (4.6 mm 
X 250 mm; Rainin) eluted with hexane/2-propanol/ethanol/phosphate buffer (pH 7.4)/acetic 
acid (490:367:100:30:0.6 v/v) for 5 min at a flow rate of 1 ml/min. The amount of 

2 5 phosphate buffer in the eluting solvent is increased to 5 % over 10 min and this solvent 

composition is maintamed until all the phospholipid classes is ehited from tfie column (30- 
40 min) (Chilton, F. H. [Mediods Enzymol. (1990)187, 157-166]). The phosphoUpids are 
converted into diradylglycends by addition of phospholipase Q 20 units^ units of 
Pannmcmns phospholipase C (Sigma lypeXm) in lOOmMTOs HQ buffer (pH 7.4) 

3 0 for 2.5-6 hr, tiim convened into 1 t2-diradyl-3-acetylglycetols by incubation widi acetic 

anhydride and pyridine (ChUton, F. H. [Metiiods Enzymol. (1990)187, 157-166]). The 
phospholipid subclasses are separated by TLC in benzene/hexane/ethyl etii^ (50:45:4, v/v), 
located by image analysis (Bioscan) and the amount of radioactivity in each class is 
determined by zonal scmping and liquid scintillation counting. 

35 

The following is the method for assessing the ability of a compound to alter, 
aradudonate content of cellular phospholipids, which can be generalized for any desired 
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ceU. Specifically, mouse bone marrow-derived mast cells are lemoved from cultuie and 
provided with exogenous [3H]aiachidonic add for 30 minutes. The labeled axachidonic 
add y/tdch had not been incorporated into the cells is then removed by washing the cells 2 
times with an albumin-containing buffer. At that point, the cells are treated with various 
S concentrations of CoA-IT inhibitors and then placed back in culture for 24-48 hours. The 
phospholipids are extracted by the method of Bligh and Dyer [Can. J. Biochem. Physiol. 
(1959) 37, 91 1-917] and phospholipids separated by normal phase HPLC by the method of 
Chilton [Methods EnzymoL (1990)187, 1S7-I66]. The radioactive and mole quantities of 
aracUdonate in complex lipids are determined. At this point, cellular lipid extracts are treated 
1 0 with KOH (0.5 M) to remove fatly acids from complex lipids (phospholipids) and the 
quantities of arachidonate in these extracts can then be determined by various methods, 
hicluding gas chromatogr^hy and mass q)ecax)metry (Chilton [Methods EnzymoL 
(1990)187, 157-1661)- 

15 

Assay m for mcsnremcnt of sttmulated ricosaimid rdcasc bv human 

Human Monocyte Isolation. LeukocytB-rich leukopaks obtained from Biological 
Specialties (Lansdate, PA) are collected from male volunteers who are not taking ami* 

2 0 inflammatory dmgs. Leukopaks are centrifuged (90 x g for 15 min) twice to remove the 

platelet-rich plasma. The cell pellet is washed by centrifugatidn and are resuspended in 
BBSS without Ca2+ or Mg2+. Histopaque 1077 is layered under the cell suspension and 
centrifuged at 400 x g for 30 min to obtain the bufiy coat. The interf acial buf fy coat, 
containing monocytes and lymphocytes, is removed and saved. The buffy coat is washed 
25 twice with HESS without Ca2+ or Mg2+ by centrifiigation. The cell pellet (4-6 x 108 
cells/30mls) is resuspended in iso-osmotic media OElPMI-1640, 10% heat inactivated fetal 
bovine serum (jFBS), 0.2 mM L-glutamine, 2.5 mM HEPES) and layered over an equal 
volume of 46% Percol mixture (10 X PBS/ Percol; 9.25 / 0.75) and 54% iso-osmotic media 
and centrifuged for 30 min at 1000 x g (Marshall and Roshak, Biochem. Cell Biol. 71: 331- 

3 0 339, 1993). The monocyte population located at the interface of die Po^ooU gradimt is 

removed and washed twice in HBSS without Ca^+ or Mg2+. This resulted in a greater than 
85-90 % pure monocyte population as assessed by differential staining. 

Measurement of Stimuli-Induced Eicosanoid Relea5;e. Monocytes (5 x 106/ml) are 
3 5 incubated as a suspension in serum-fcee RPMI-1640 medium containing the vehicle DMSO 
(< 1%) or drug for 30 min at 2TC after which vehicle or stimuli is added for the indicated 
time. The stimulating agent is solubllized in DMSO and appropriate vehicle controls are 
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included in all experiments. The amount of stimuli is chosen from the linear portion of a 
concentration versus product curve usually representing 60-80% maximal stimulation over 
the indicated incubation time at 37T (A23187, 1 ^M»(15 rain). The reaction is terminated 
by reduction of pH tiuough addition of citric acid and centrifugation (10 min, 400 x g, 4^C). 
5 Cell viabiliQr is monitored before and after experiments using trypan blue exclusion. The 
cell-fiee media is decanted and stored at •70'' C until analyzed. Prostaglandin E2 and LTC4 
aie direcdy measured in cell-fxee media using enzyme immunoassay (EIA) lots purchased 
torn CaymenChraiical Co. (Ann Arbor, MI). Sample or standard dUutiions are made with 
appropriate media and analyzed in triplicate. Results are obtained by exiny[iolation from a 
1 0 standard curve prepared in the media and expressed as pg or ng/ml of sample. 



In vivo assays 

15 

Assays (g and h) t Assay (Method^ far TPA rsi^fiiiv y>nr ArachiJonic acid 
fassav hVinduced Inflammatinn 

Animals : 

Male Balb/c inbied mice are obtained from Charle River Breeding Laboratories 
2 0 (Kingston, NY). Within a single experiment mice (22-2Sg) are age-matched. These in vivo 
experiments Qrpically involve the use of 5-6 animals/group. 

(g) TPA-indaced Mouse Ear lnflamma«ftn> 

Away pf Ear Edgipft 

2 5 TPA (12-0-tetradecanoylphorbol 13-acetate) (Sigma Chemical Company) in acetone 

(4 mg/20ml) is applied to tte inner and outer surfaces of die left ear of B ALB/c male mice . 
Hie thickness of botfi ears is then measured with a dial micromet^ (Mitutoyo, Japan) at 
both 2 and 4 hours after treatment, and die data expressed as die diange in tfiidaiess ( 1 (^ 
^cm) between treated and untreated ears. The application of acetone does not cause an 

3 0 edematous response; therefore, the difference in ear thickness representes the re^onse to 

die TPA. After measuring the edema, the inflammed left ears are rraioved and stored at 
-70^C until diey were assayed for MPO (myeloperoxidase) acdvity where approprilaie. 

Assay of Mvelonemxidase (MPO) in InflnmftH F^r Tt if^,fP> 
3 5 On the day of die assay, partially thawed ear tissues are minced and then 

homogenized (10% w/v) widi a Tissumizer homogenizer (Tdanar Co.) m 50 mM phosphate 
buffer (pH 6) containmg 0,5% HTAB. The dssue homogmates are taken through three 
cycles of fieeze-thaw, followed by brief sonication (10 sec). The mediod of Bradley et al. 



wo 95/33458 



PCT/US95/06961 



-36. 

is used with modifications as described. The appearance of a colored product from the 
MPO-dependent reaction of o-dianisidine (0J67 mg/ral; Sigma) and hydrogen peroxide 
(0.0005%; Sigma) is measured spectrophotometrically at 460 nm. Supernatant MPO 
activity is quantified kinetically (change in absorbance measured over 3 min, sampled at 15- 
5 sec intervals) using a Beckman DU-7 spectrophotometer and a Kinetics Analysis package 
(Beckman Instruments, Inc.). One unit of MPO activity is defined as that degrading one 
micromole of peroxide per minute at 25^C 

Statistics: 

1 0 Statistical analysis is done using Student's "t" test The ED50 are values which 

cause a 50% infaiintion of the inflammatory response and are calculated by regression 
analysis of the dose response data. 

(h) Arachttfontc add tBtfuced m Inflammatlgn mm . 

1 5 Arachidonic acid is dissolved in acetone (Img/ear) to the left ear of B ALB/c male 

mice. The thickness of both ears is measured with a constant pressure thickness gus^e 1 
hour after treatment and the data expressed as the change in thickness between treated and 
untreated ears. Test compounds or vehicle are given at the time of AA applciation. The 
inflammatory cell infiltration is measured by MPO activity as described above in the TPA ear 
20 edema assay. After the edema measuiianents are made, the inflamed ears are removed 
assayed for MPO activity. 

The anti-inflammatory effiea of various standard iidiibitors topically admimstraed in 
the AA and TPA induced mouse ear ecbma model were measured for derametihasone, 

2 5 scalaradial and Wyeth's compound WY S0;!95 at does of 0.2, 0. 1 and 0.3 respectively. 

The TPA % change in edema was -50 (p<0.001), -46 (p<0.01) and - 18 (ns) respectively; 
for AA the change was -10 (ns), -1 l(ns) and -50 (p<0.001). The change in MPO for TPA 
model was -54 (p<0.001), -65 (p<0.001) and -36 (p<0,05) respectively; for AA it was 0 
(ns), -33 (ns) and -90 (p<0.(X)l). One hypothesis is that the AA administration to the ear 

3 0 ovenides the need for PL A2 mediated liberation of substrate for subsequent pro- 

inflammatory lipid mediator generation or AA mobilization by Co A-TT. In this case an 
inhiUtor of an AA-metabofizing enzyme should be effective while and inhibitor of PLA2 
would be in^ecdve. As noted above, scalaradial and dexamediasone have litde or no efifect 
in the AA ear model at concentnidons which were effective in die TPA ear model. Thiscan 
35 be contrasted to die activity of die selective 5-LO inhibitor WY 50,295 which strongly 
inhibits inflanmiation in response to AA. The AA ear model dienrfore responds well to 
compounds that exhibit 5-LO inhibitory action and spears to be unefifected by putative 
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PLA2 inhibitors. This model theiefore provides a unique tool with which the canlribution 
of the 5-LO inhibition to the in vivo and-inflammatoiy activiQr of various compounds can be 
separated from LMW-FLAi inhibition. 

5 As used herein* various abbreviations and explanations are as follows: [3H]» a 

molecule that contains tritium atoms* a radioactive isotope; A23187, a compound that allows 
free entry of calcium into a cell; AA* arachidonic acid; arachidonate, arachidonic add 
contained within a phospholipid; free arachidonic add, arachidonic acid that is not contained 
within a phospholipid; [^Hglarachidonic add, the form of aradiidonic add labded with 8 

1 0 deuterium atoms, a stable isotope; 1-alkyl, l-i2-alkyl; 1-alkenyl, l-j2-aUc*r-enyl; BSA, 
bovine serum albumin; CoA, coenzyme A; CoA-IT, CoA*independent tiansacylase; DTT, 
ditfaiotbieitol; EOTA, [ethylenebis(oxyeth^enemtrilo)]tetra acetic add, a calchmi chelator, 
GPC 5n-glycero-3-phosphochoIine; EDTA, a metal ion chelaton OHB, sn-glycm>-3- 
phosphoethanolamine; GC/MS, gas chromatography and mass spectrometry; SHEIE, 5(S)- 

1 5 hydroxyeicosa-6,8,ll,14-tetraenoic add; ISHETE, 15(S>hydroxyeicosa-5,8,ll,13- 
tetraenoic add; HL-60, American Type Tissue Culture designated cell line similar to a 
monocyte; LTB4. leukotriene B4; LTC4, leukotriene C4; LTD4, leukotriene D4; lyso PAF, 
l-alkyl-2-lyso-GPC, lyso platelet-activating factor, PLA2, phospholipase A2; PBS, 
phosphate buffered saline; PAF, platelet activatmg factor, t-alkyl-2-acetyl-GPC; PL, 

2 0 phospholipid; PC, phosphatidylcholine; PE, phosphatidylethanolamine, PI, 

phosphatidylinositol; FMN, polymorphonuclear neutrophilic cell, neutrophil; PS 
phosphatidylserine; Rf , the distance a compound travels as a fraction of the solvent front; 
ILC, thin layer chromatography; U937, Ammcan Type Tissue Culture designated cell Une 
sunilar to a monogrte. 

25 

The above description fidly discloses the invention induding piefened embodiments 
th^ieof. Modifications and improvements of the embodiments specifically disclosed hatdn 
are within the scope of the following claims. Without fimher elaboration, it is believed that 
one skilled in the art can, using the preceding description, utilize the present invention to its 

3 0 fullest GKtent Therefore, the Examples herein are to be construed as merely illustradve and 

not a limitation of the scope of the present invention in any way. The embodiments of the 
invention in which an exclusive property or privilege is claimed are defined as follows. 
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What is claimed is: 

1. A compound of the formula: 




5 Re (I) 

wherein 

Rl is SO3H or S(0)nCi^ alkyl; 
nisOoranint^erhavingavalueof 1 or2; 
10 R2 is hydrogen, halogen* optionally substituted Ci.g alkyU or Ci^g alkoxy; 
R3 is -C(0)R7 or -C(S)R7; 
R4 is hydrogen, or C1.4 alkyl; 

R5 is hydrogen, halogen, CF3, CH3, (CH2)mC(0)2R8t or (CH2)mOH; 
m is 0 or an integer having a value of 1 or 2; 
IS R6 is hydrogen or halogen; 
R7 is NR9R10; 
Rg is hydrogen or Cm allcyrl; 

R9 is optionally substituted acyl, optionally substituted arylCi.2 alkyl, optionally 
sutetitutBd Ci-s aOcyl or R9 and Rio together witfi the nitrogen to which they are 
2 0 attached f omi a S to 7 membered saturated or unsaturated itaig which may optionally 
comprise an additional heteroatom selected from O/N or sulfur; 

X is oxygen or sulfur; 

provided that 

a) when R2 is 2,2-dimethyl propyl, m is I, Ri is SO3H, R5 is CF3, and R3 is 

2 5 C(O)NR9Ri0, and R9 is hydrogen,than Rio is other than 3,5-trimethyl phenyl ; or 

b) when R2 is 2,2-dimethyl propyl, m is 1 , Ri is SO3H, R5 is CF3, and R3 is 
C(0)NR9Rio and R9 is hydrogen,than Rio is other than 4-chloro-3-ai£tuoromethyl 
phssnyl; 

c) when R2 is 2,2-dimethyl propyl, m is 1, Ri is SO3H, R5 is CF3, and R3 is 

3 0 C(O)NR9Rl0 and R9 is hydrogen^than Rio is other than 3-trifluororaethyl phenyl ; 

d) when Ri is SO3H, R2 is 5-methyl-4-cMoro, m is 2, R5 is chlorine. Re is hydrogen, 
and R3 is C(0)NR9RlO and R9 is hydrogen, than Rio is other than a 3-CF3-4- 
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chlorophenyl, 3,4-dichlorophenyl, or 2-methyI-6-chlorophenyl; 

e) when R] is SO3H, R2 is 4,6-dichlorine, m is 2, Rs is chlorine, R6 is hydrogen, and 

R3 is C(0)NR9RlO and R9 is hydrogen, than Rio is other than a 2-methyI-4- 

chlorophenyl; 

5 f) when Ri is SO3H, R2 is 4-chloro, m is 1, R5 is chlorine, R6 is hydrogen, and R3 is 
C(O)NR9Ri0 and R9 is hydrogen, than Rio is other than a 2,S-dichiorophenyl, 3>di- 
trifluoromethyl phenyl, 2*chloro-5-CF3-phenyl, 3-CF3-4-chlorophenyl, 3,4- 
dichlorophenyl, 23-(iichlorophenyl, 4-chlorophenyl , 3-triflaon)methylphenyl» 3- 
chlora<4-(4-chlorophenoxy), 3-CP3-6-(4-chlorophenoxy), 3<Uoio-6-(4- 
1 0 chlorophmoxy); 

g) when Ri is SO3H, R2 is 4,5-didiloro, m is 2, Rs is chlorine, R6 is hydrogen, and 
R3 is C(0)NR9RlO and R9 is hydrogen, than Rio is other than a 2-chloro-5-CF3- 
phenyl or 3-CF3-4-chiorophenyl ; 

h) when Ri is SO3H, R2 is 4,5-dichloro, m is 2, R5 is CF3. R6 is hydrogen, and R3 
15 is C(O)NR9Ri0 and R9 is hydrogen, than Rio is other than a 4-chloro-3-CF3phenyl; 

i) when Ri is SO3H, X is sulfur, R2 is 4,5-dichloro, m is 2, Rs is trifluoromethyl, R6 
is hydrogen, and R3 is C(0)NR9Rio and R9 is hydrogen, than Rio is other than a 
phenyl substituted one to two times independently with chlorine or trifluoromethyl; 

j) when Ri is SO3H, X is sulfur, R2 is 4-chloro, m is 1, R5 is trifluoromethyl, R6 is 

2 0 hydrogen, and R3 is C(0)NR9Rio and R9 is hydrogen, than Rio is other than a phenyl 

substituted one to two times indqiendmtly with chlorine or ttifluoromeihsd; 
k) when R 1 is SO3H, X is sulfur, R2 is 4-chloro, m is 1 , R5 is chlorine, R6 is 
hydrogen, and R3 is C(O)NR9Ri0 and R9 is hydrogen, than Rio is other than a phenyl 
substituted one to two times independmtly with chlorine or trifluoromethyl; 
25 or a pharmaceuticallyaccq)table salt thereof. 

2. Hie compound according to Claim 1 wherein R7 is is NR9R 10. 

3 . The compound according to Claim 2 wherein R9 is hydrogen, and Rio is hydrogen, 

3 0 an optionally substimted aryl, an optionally subsdmted atylC 1.2 aU^U or optionally 

substituted Ci-g allcyL 

4. The compound acconKng to CMm 1 wh^ein X is oxygen* 

35 5. The compound aocorduig to Chum 1 wherein R2 is hydrogen, halogen, or optionally 
substituted Ci^ all^l. 
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6. The compound according to Claim 1 wheiein R4 is hydrogen. 

7 . The compound according to Claim I wherein R5 is hydrogen, halogen, or CF3. 

5 8. The compound according to Claim 1 which is 

2-[2-(3-Phenylureido)-4-trifluoromethylphenoxy]-5- (l,l-dimethylpropyl)benzBnesulfonic 
acid; 

2-[2-(3-Phenyluieido)phenoxyl-5-(l,l-dimethylpropyl)benzBnesutf acid; 2-[2-[3-[33- 
Bis(trifluoromefliyl)phenyilureido]phenoxyl-5-(14-dime*ylpro 
10 2-[2-[3K4-Phenoxyphenyl)ureido]-4-trifluoroniethylphenoxy]-5-(lJ-^ 
benzenesidfonic add; 

2-[2-[3-(4-Methoxyphenyl)uiBido]-4-trinuoromethylphenoxyl-5- 
benzenesulfonic acid; 

2-[2-[3-I3.5-Bis(trifluoromethyI)phenyllurcido]-4-trifluoromethy^^^ 
15 tetramethylbutyl)benzenesulfonicacid; 

2.[2-[3-[3,5-bis(Trinuoromethyl)phenyl]ureido-4.methylphcnoxy>^^ 

dimethylpropyl)benzenesulfonic add; 
2-[2-(3-[3,5-bis(trffluoromethyl)phenyl]fluourddo]-4-(trifluoro^^ 

dinietliy^pyl)benzenesulfonic acid; and 

2 0 2-[2-[343^-Bi5(trifiuoromethyl)phrayl]ureido]4-trifluoro 

benzenesulfonic acid. 

9 . A pharmaceutical composition comprising a pharroaoeutically acceptable diluent or 
carrier and a compound according to Claim 1. 

25 

10. A method for treating an inflammatory disease or disorder m a manunal m need 
theieof which method comprises administering to said marrunal an efifective amount of a 
compound according to Claim L 

3 0 1 L The method according to Claim 10 vAietein the inflammatory disease or disorder is 

allergic rhinitiSt ischemia, icperfusion injury, arfluitis. inflammatory bowel disease, 

Qohn's disease, ulcmrive colitis, asthma, adult respiratory distress syndrome, ' 

analphylaxis, actinic fcmtosis, psoriasis, contact dermatitis, or pyreas. 

35 12. Ttie method according to Claim 11 vilietein the inflarnmaloty 

mediated by lipid inflanunatory mediators, arachidonic add, its metabolites and/or idatdet 
activating factor (PAP). 
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13. The method according to Claim 12 wherein the lipid inflammatory meditors are 
inhibited by the an inhibitor of the enzyme phospholipase A2 (PLA2) or Coenzyme A 
independent transacylase (CoA-IT)* 

5 

14. A compound of the fonnula: 







u 


Re 



wherein 

10 Rii5S03HorS(0)nCMalkyl; 

n is 0 or an integer having a vataie of 1 or 2; 

R2 is hydrogen, halogen, optionally substituted Ci^g allqirl, or Ci.g alkoxy; 
n is an integer having a value of 1 or 2; 
R3 is -C(0)R7 or -C(S)R7; 
IS R4 is hydrogen, or C1.4 alkyl; 

R5 is hydrogen, halogen, CF3, CH3. (CH2)tlC(0)2R8. or (CH2)tOH; 
t is 0 or an integer having a value of 1 or 2; 
Ra is hydrogen or halogen; 

R7 is optionally substituted aiyl, optionally subsdmted arylCi.2 or optionally 
20 substitatedCi.8allg^I; 
Rg is hydrogen or Cm alkyl; 
X is oxygen or sulfur, 
or a phaimaoeatically acoq[>table salt tfiereof . 

25 IS. Ilie compound according to Claim 14 ixdiomR? is an optional 
an qytionaUy subslittted aiyl Okyl. 

16. The compound according to Claim 15 wherein the aryl moiety or aryl alkyl moiety is 
a phenyl or bmzyl which group is optionaUy substituted one to two times by halogen or 
3 0 trifluromethyl. 



17. Hie compound according to Claim 14 wherein X is oxygen. 
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18. The compound according to Claim 14 wherein R2 is hydrogen* halogen, or 
optionally substituted Ci.g alkyl. 

S 19. Hie compound according to Claim 14 wherein R4 is hydrogen. 

20. The compound according to Claim 14 wherein R5 is hydrogen, halogen, or CF3. 
2-[2-(PhenylraethyIaoetamido)phenoxy]-S-(14*dimethylpropyl)benm^ 
2-[2-(BenzanHdoH-trifluoromethylphCTOxy]-S-(l,l-dKmethylpropyl)bmz^^ 
1 0 24243>bis(timuoromethyl)benzamido-4-trifluoromethylphenoxy]-5-( 
dimethylpropyObenzenesulfonic acid; 

2 L A pluumaoeutical composition comprismg a pharmacratically accq)table diluent or 
earner and a compound according to Clahn 14. 

15 

22. A method for treating an inflanunatoiy disease or disorder in a mammal in need 
thereof which method comprises administering to said mammal an effective amoum of a 
compound according to Claim 14. 

20 23. Tlie method according to Claim 22 wherein tha infiftm mamTy di.'Cfiaigft nr riignr^lfir 

allergic rhinitis, ischemia, reperfusion injury, ardiritis, inflammatory bowel disease, 
Crohn's disease, ulcerative colitis, asthma, aduU respiratory distress syndrome, 
analphylaxis, actinic kerato^s, psoriasis, contact dermatitis, or pyresis. 

25 24. The method according to Claim 23 whemn tha tnflammMory df^^ye- or dimitter is 
mediated by lipid inflammatory mediators, arachidonic acid, its metabolites and/or platelet 
activating factor (PAF). 

25. The mediod according to Claim 24 wher&in the lipid inflammatory meditors are 
3 0 inhibited by the an inhibitor of the enryme phospholipase A2 (PLA2) or Coenzyme A 
indq>endent transacylase (CoA-TT). 
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